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<e— CONVENTIONAL INSERT THREAD 


KAYLOCK THIN WALL 
B INSERT THREAD 





Kaynar introduces new thin wall insert 


Look for the ultimate in weight and space savings when Kaynar introduces a new fastener! You’ll find it in this new, 


high strength Kaylock® Thin Wall Insert! It embodies a design concept that in most cases permits one-thread size 


differential, I.D. to O.D. This feature makes it possible to reduce boss diameter requirements to an absolute minimum 
and still develop in the casting high strength potentials. 


The new Kaylock Thin Wall Insert can be installed in space-critical areas in minimum diameter bosses. In the 


installed condition it is locked positively in place, assuring fastener integrity. The internal thread-locking feature 
assures retention of mating bolt per MIL-N-25027. One-piece design, stainless or alloy steel, adds strength to light- 
weight parent materials. Easily installed—no special taps or gages. WRITE TODAY for the new Kaylock Thin Wall 


Insert Brochure—or contact your nearest Kaynar representative. 


Kaylock. 


a 
Lint, in lightweight lookmuts é 
j 4 A 4 


| 
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KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
3ox 2001, Terminal Annex. Los Angeles 54, Calif. Branch offices, 
warehouses & representatives in Wichita, Kan.; New York, N.Y.; 
Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 





SAVES SPACE —all holes prepared for inserts with some internal thread size. 








RADOMES: another prime capability of Goodyear Aircraft 


110-foot rigid radome, pioneered by GAC Solid laminate radome for Mach 2 air 


Here's FULL COVERAGE for radar 


Whatever your radome requirements, chance re Goodyear Aircraft 
Corporation (GAC) has built one like it. Fi pioneered radome 
development from the smallest aircratt ana adomes to giant 
ound radomes for BMEWS and Nike-Zeus. V you needa’ foamed 
oh constructior d radome design or 

ers to the problem 

ection and service. 

n, Dept. 914AA, 


a solid laminate 
—electrical 
Your inquiry 
Akron 15, Oh 


Providing all 3 
weapon system skills 


DESIGN 


MANAGEMENT > 


Plants in Lit 
Modular sandwich-type panel 
developed by GAC for BMEWS 


— Pa 
Ste 


eek a 





Cored deicing radome, bu 140-foot honeycomb sandwich racome 





revolutionary 
wire stripper 
from Utica 


OPPs Strip fast and clean! 
Eliminate nicking! Handle 

any wire size from #12 to #26. 
And do it all with Stripwright 
—Utica’s revolutionary 

wire stripper. 


This new product of our Utica 
Hand Tool Division symbolizes 
Kelsey-Hayes’ versatility in 
research, development and 
production in areas that are 
moving hard and fast toward a 
greater tomorrow. For complete 
information on Stripwright, 
write Utica Hand Tool Division, 
Kelsey-Hayes Company, 

Utica 4, New York. 


KELSEY 
HAYES 
COMPANY 


World's largest producer of automotive 
wheels, hubs and drums 


OPERATIONAL PLANTS: Detroit, Romulus 
and Jackson, Michigan; Los Angeles; 
Philadelphia and McKeesport, Pennsyleania 
Springfield, Ohio; New Hartford and Utica, 
New York; Davenport, lowa; Rockford, Illinois 
Windsor, Ontario, Canada. 





AVIATION CALENDAR 





Feb. 14-16—Second Annual Symposium on 
Non-destructive Testing of Aircraft and 
Missile Components (unclassified), So- 
ciety for Non-destructive Testing and 
Southwest Research Institute, Gunter 
Hotel, San Antonio, Tex. 

Feb. 15-17—International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel, Philade)phia. 

Feb. 16-17—Symposium on Recent Devel 
opments in Materials for Nuclear Applica 
tions, University of New Mexico, Albu 
querque, N. M 

Feb, 26-28—Texas Agricultural Aviation 
Conference, Texas A & M College, Col 
lege Station, Tex 

Mar. 5-9—Sixth Annual Gas Turbine Con 
ference and Exhibit, American Society of 
Mechanical Engineers, Shoreham Hotel, 
Washington, D. C. 

Mar. 9-10—Second Symposium on Engineer 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania, Philadelphia 

Mar. 9-10—Flight Propulsion Meeting, In- 
stitute of the Aeronautical Sciences, 
Cleveland, Ohio (classified). 

Mar. 12-16—Aviation Conference, American 
Society of Mechanical Engineers, Statler 
Hilton, Los Angeles, Calif. 

Mar. 13-16—Missile and Space Vehicle Test 
ing Conference, American Rocket Soci 
etv, Biltmore Hotel, Los Angeles, Calif 

Mar. 16-18—Fifth National Conference on 
Aviation / Space Education, Mavflower 
Hotel, Washington, D. C. 

Mar. 20-23—International Convention, In 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y 

Mar. 20-24—1961 Western Metal Exposi- 


(Continued on page 6) 
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PROPELLANT BRIEFS 

Space-age technology requires maximum imagination and creativity. 
Here at Callery our pioneering search for more powerful energy sources 
is increasing and our family of energy chemicals (shown below) is con- 


stantly growing. 


Diborane 


Callery Chemical Company 
P.O. Box 11145, Pittsburgh 37, Pennsylvania 


Please send Technical Bulletins. 

C-1300 Pentaborane C-020 Diborane 70 Decaborane 
C-310 Triethylborane C-130 Lithium Borohydride 

C-1200 Nitronium Perchlorate |[ Data Sheet—Hydrazine Diborane 


Name 

Title 

Company 

Address 

City State 


aqenanaenseianill 











Can you see the similarity ? The Army’s first Cessna L-19 
was built in 1950; USAF’s first Cessna T-37 was built in 1954. The L-19 proved 
itself in Korea; the T-37 has proved itself in peace. The L-19 is designed for obser- 
vation and reconnaissance, the T-37 to help our airmen step confidently into the | 
age of space. Each is as different from the other as it could be—except for one | 
thing: each has fulfilled its mission more effectively than it has ever been fulfilled 
before. That is the similarity. And that is the kind of experience that Cessna can | 


bring to many another military need, today and tomorrow. 


Military 
Division 
WICHITA, KANSAS 


World’s most experienced makers of utility military aircraft | 


AVIATION CALENDAR 


(Continued from page 5) 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif. 

Mar. 27-31—1961 Symposium on Tempera- 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio 
For information: V. W. Sikora, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa 

Mar. 28-29—Nucleonics in Flight Sympo- 
ium, American Nuclear Society, Statler- 
Hilton Hotel, Dallas, Tex 

Apr. 4-5—Aviation Technician School Ad- 
ministrators Conference, Purdue Univer- 
sity, Lafayette, Ind 

Apr. 4-6—International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y 

Apr. 4-6—Lifting Re-entry Vehicles: Struc 
tures, Materials & Design, American 
Rocket Society, Palm Springs, Calif 

Apr. 4-7—National Aeronautic Meeting, So 
ciety of Automotive Engincers, Commo 
dore Hotel, New York, N. \ 

Apr. 10-11—Spring Meeting, Western States 
Section/The Combustion Institute, Aero- 
nutronic Division of Ford Motor Co., 
Newport Beach, Calif 

Apr. 13-14—Institute of the Aerospace Sci 
ences/Army Aviation Mecting (classi 
fied), Washington, D. ¢ 

Apr. 17-28—1l4th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20—Symposium on Chemical Re- 
actions in the Lower and Upper Atmos 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif 

Apr. 20-22—General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C 

Apr. 22-25—Annual Business Meeting and 
Conference, American Assn. of Airport 
Executives, Broadmoor Hotel, Colorado 
Springs, Colo 

Apr. 26-28—Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fla 

Apr. 30-May 4—Seventh National Aero 
Space Instrumentation Symposium, In 
strument Society of America, Adolphus 
Hotel, Houston, Tex 

May 8-10—National Acronautical Electron 
ics Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio 

May 9-11—Western Joint Computer Con 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif 

May 12-14—Mid-American Air Fair, Munici 
pal Airport, Wichita, Kan 

May 15-17—National Symposium on Micro 
wave Theory and Techniques, IRE, Sher 
aton Park Hotel, Washington, D. C 

Mav 15-18—20th Annual National Confer 
ence, Societv of Aeronautical Weight En 
gineers, Sheraton Hotel, Akron, Ohio 

Mav 22-24—National Telemetering Confer 
ence, Sheraton-Towers Hotel, Chicago, II] 

May 22-24—Fifth National Symposium on 
Global Communications, Institute of Ra 
dio Engineers, Hotel Sherman, Chicago 

May 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France 

Sept. 4-10—1961 Flying Display and Exhibi 
tion, Societv of British Aircraft Construc 
tors, Farnborough, England 





AVIATION WEEK, January 30, 1961 





et CI 


... outstanding pert 








Until recently, airport weathermen could y guess depth and density 
of clouds directly above the airport — the t critical area in guidance 
of today’s high performance aircraft 

Now a unique new radar—the new Cloud zer developed by Siegler’s 


S/eg/er Cloud Analyzer Olympic Radio and Television Division —« ites this gap in air safety. 
of he nsity and upper limits of 


Provides continuous knowledge 


Radar fills the critical gap clouds directly over the airport, up to 60 


- e Cloud Analyzer Radar, developed for the Air Force, is now in opera- 
NM alr safety /N the tion by the U.S. Weather Bureau at the il Airport in Washington, 
' D.C., Hanscom AFB, Bedford, Massacl Cape Canaveral, and will 

soon be in operation for the Departr f Defense and the Federal 


airport terminal area! Aviation Agency in the 433L Automat ther System. 


The Olympic Division of The Siegler C tion also produces the moni- 
tor and transfer system for the import ACAN program, and the 
AS-111 Radio Direction Finder 

Selection of Siegler for these and other rojects shows recognition 
of the superior performance of all S visions, under the basic 
corporate concept: Progressive mana f diverse activities with 
outstanding military, industrial, com? nd consumer capabilities 
— in order to bring to each of these the strengths of the others. 


THE SIEGLER CORPORATION 


610 South Harvard Boulevard eles 5, California 


PLANT LOCATIONS: OLYMPIC RADIO AND TELEV N DIV " G CITY, NEW ¥¢ * HALLAMOF ;ROP ’ NAP RD DIVISION. EL SEGUNDO. CALI 
FORNIA * MAGNETIC AMPLIFIER . N. NEW RK, NEW YORK * BOGEN-PRESTO Div N. PARAM f . HEATE NOIS * HOLLY-GENERAL DIVISION 
PASADENA AND BURBANK p A r l * Ss SET MAD ACTUF N AN ¥ ANTENNA CO nc RENO, NEVADA 















| S INVENTOR of 
into new methods \ thermoplastic record- 


of sonar signal ing for data storage 
processing... and display... 
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CONSTRUCTOR a es BUILDER of the 
of the first fully i = AN/FPS-50 BMEWS 

automatic 3-D radar Y* ioe surveillance 
data processor... Y foe Ne radar... 





PIONEER in the § . DEVELOPER of 
miniaturization of . parametric amplifiers 
components for for improved radar 


defense electronics... ae reception... 


a 





“General Electrics 
Heavy Military 
Electronics 
Department 


Seven examples of t es that General Electric’s 
Heavy Military Ele cs Department is play- 
ing in contributing t S. defense strength are 
illustrated here. Of irse, the full spectrum of 
HMED activities ich broader. It includes 
work in radar, sona! ssile guidance and control, 
and computers; in dat indling, communications, 
counter measures, | ground warfare; in air 
defense, missile defense, and product service. 7610 


LEADER in the Progress /s Our Most Important Prodvet 
development of : 
chiens «=O GENERAL @B ELECTRIC 


radars... 2g DEFENSE ELECTRO? DIVISION, SYRACUSE, N. Y. 


4 : 











1 ithin seconds after detecting an enemy submarine, a ship- 2. The missile follows a ballistic trajectory, shedd 
* board computer automatically charts the sub’s course, range motor and airframe before water entry. When the payload 
and speed then aims the missile launcher. Upon com- is a torpedo, a parachute blossoms in flight to slow the 
mand, a rocket-propelled ballistic missile is fired. missile’s plunge into waters near the target. 
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Swift and precise 
sequential control of 
Honeywell’s ASROC 
provides the first 
long-range anti- 
submarine weapon 





From initial sonar detection through 

firing and ultimate target contact, ASROC’s 
automatic system delivers an unerringly 
destructive missile from thousands of 
yards away—all in a matter of seconds! 


Development of ASROC ith an idea and tens of 
thousands of unanswered ons. Hoping to find the 
answers, the Bureau of N Weapons gave Honeywell, 
as prime contractor, the 1 ility of designing, de- 
veloping, testing and pri the entire system under 
technical direction of the Ordnance Test Station. 


The ASROC concept ed on present knowledge 
at the time the program v uted, but it remained for 
exhaustive test programs out by the Navy-Honey- 
well team, to develop ASROt om idea to hardware. 


Early in the program, } e missiles were test fired 
statically and from mo orms at the Naval Ord- 
nance Test Station to o lynamic research infor- 
mation. Engineers mea ecorded and computed 
items and distances for lination, airframe sep- 
aration and payload im} 


Hydroballistic informa obtained from dummy 
payloads fired into the a test stand and dropped 
fro! airplanes into a ranyve Calculations on 
trajectory, hydrodyna and depth-time ratios 
contributed to design. T the development pro- 
gram, more than 200 té ere conducted. 


The result is an int eapon system consisting 
of an underwater sona device, an electronic 
digital fire-control c 1 missile launcher, the 
ASROC missiles and a training equipment. 


The facilities of 14 He visions are available for 
development of any co trol problems of missile 
or aircraft systems and ts. If you have a prob- 
lem in the design of ponents, call or write 
Honeywell, Military | Group, Minneapolis 8, 
Minn. In Canada, wt well Controls, Limited, 
Vanderhoof Avenue, Le: oronto 17, Canada. 


HONEY ATIONAI 
sles and service offi ties of the world. 
Manufacturin l United Kingdom, 
Canada, Nether France, Japan 


s 


3 After hitting the water, the ASROC torpedo becomes acti- Hone well 
* vated by the energizing Of a sea-water battery. Then, the y 
missile begins an acoustical homing search from which it 
locks onto its target and pursues it to destruction. 


on 


11 




















When Seconds count! 


Seconds count in this day of space age weapons. They may mean the differ- 
ence between victory and defeat. 

As much as 10 years ago, the operational contro! of huge naval task forces 
and ships had already become too complex and too time consuming for rapid 
handling solely by humans. In 1953 Remington Rand Univac was selected to 
make a feasibility study on automatic data processing for naval tactical situations. 

From this study came NTDS, Naval Tactical Data System, an automatic 
data processing system which collects, processes and evaluates naval tactical data 
and recommends courses of action in virtually “‘zero”’ time. “Heart” of NTDS 
is the AN/USQ-20 Univac Computer, ruggedized for the extreme environmental 
conditions inherent in shipboard operations and revolutionary in its extremely 
compact design. NTDS is an example of Univac’s total system capability— 
the ability to define the problem, conduct the feasibility study, design the 
functional system, develop systems implementation, install and operate . . . and, 
then, to conduct continuation work. 

For further information on Univac’s total systems capabilities, call or write: 
Remington Rand Univac, Division of Sperry Rand Corporation. 


Cc. L. WOLFE R. J. HAMLIN E.R. THOMS 
6363 Wilshire Bivd. 631 Commonwealth Ave. 20 North Jefferson 
Los Angeles, California, OL 3-3975 Boston, Massachusetts, CO 7-8000 Dayton, Ohio, BA 4-0755 


J. T. HARRIS S.J.HUSS E. M. QUADY 
1200 18th Street N. W. 2750 West Seventh 939 North Kenmore 
Washington, D. C., FE 8-9110 St. Paul, Minnesota, MI 8-2451 Arlington, Virginia, JA 5-3400 


UNIVAC < 


CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC 








He put a new twist 
in an old trick 


His problem was to take a 3”x6”x 
8-foot piece of wave guide tubing 
made of .08-inch thick aluminum and 
to twist one end 90° to the other with- 
out buckling or stretching any part 
of it...so that a cross section taken 
anywhere along its length remained 
a perfect rectangle. 

The standard solution for a prob- 
lem like this: Support the tube in- 
ternally with a solder-like substance 
that’s melted in, cooled, melted out 
after twisting. It won’t work here 
because the mass of the substance is 
too great. 

Here’s how this AMF production 
engineer found the answer. First, he 
visualized the concept that, in any 
symmetrical twist, the center axis 
never moves. Then he applied this 
concept by stringing a metal rod 
through the center of 288 rectangu- 
lar shims, inserted them in the tube, 
cushioned them with the same 
solder-like substance. Jaws clamp on 
either end. One of them rotates 
slowly (twisting time: over 2 min- 
utes) giving the metal time to flow. 
The result: Perfect twists, every 
time. 


Single Command Concept 


This bit of production know-how 
is a sample of the ingenuity AMF 
brings to every assignment. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities, Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 


* Ground Support Equipment 

* Weapon Systems 

* Undersea Warfare 

* Radar 

* Automatic Handling & Processing 

¢ Range Instrumentation 

* Space Environment Equipment 

* Nuclear Research & Development 
GOVERNMENT PRODUCTS GROUP, 

AMF Building, 261 Madison Avenue, 

New York 16, N. Y. 
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P Jet deliveries to expand trunks’ surplus capacity, which depresses 


load factors, utilization rates. 


Surveyor Lunar Spacecraft Has Varied Approaches.. 50 
P National Aeronautics and Space Administration plans seven soft- 
impact lunar landings; Hughes Aircraft wins design competition. 


SPACE TECHNOLOGY 
Super-Booster Recovery Seen Feasible 
Cosmos Plug-Nozzle Booster 
Nuclear Power Seen for Space Gains 
Hughes’ Project Surveyor Model. ... 
Rockets to Test Space Instruments. . . 
Military Space Tracking Needs 
MR-2 Capsule to Carry Chimpanzee. . 
Surveyor Lunar Spacecraft Concepts. . 
Snap 1-A Targeted for 1961 Operation 
Nuclear Rocket Seen for Saturn Stage 
Mercury Pilot Stress Data. . 

Reloy Will Have Year’s Orbit Life... . 


MISSILE ENGINEERING 
Skybolt Tested on B-52G. .. 


AERONAUTICAL ENGINEERING 
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SAC Flying Safety Record. 
Production Briefing 
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Republic Develops Sub Control Stick. . 
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USAF Weapons Management Plan. . 
AMC Contracts 

Who’s Where 

Industry Observer 

Washington Roundup 

News Digest 


Calendar 
Letters 


EDITORIAL 


The Arms Control Problem. . 


COVER: Four Douglas GAM-87A Skybolt air-launched ballistic missiles are 


carried aloft for the first time by a Boeing B-52G 
versions of the hypersonic missile were tested for c 


tion with the airframe of the Stratofortress. Aerial 
Solid-propellant Skybolt will have over 1,000-mi. 


during the initial flight. 


range, will eventually be mated with longer-range 


testbed aircraft. The inert 
om patibility of the installa- 
refuelings were performed 


turbofan-powered B-52H, 


which was recently rolled out. Additional pictures of Skybolt appear on p. 103. 
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EDITORIAL 





The Arms Control Problem 


It is evident from the early days of President Kennedy’s 
Administration that this country is going to make an- 
other attempt to come to grips with the problem of 
international arms contro]. ‘This is an area in which 
our spokesmen and negotiators have been ill-prepared 
during the past few years of the Soviet Union’s propa- 
ganda offensive on the “disarmament” theme. As a 
result, in many countries of the world lying between 
the United States and the Sino-Soviet bloc, the psy- 
chological advantages of advocating “disarmament and 
peace” have accrued to the Communist cause while the 
onus for opposing such universally desired objectives has 
fallen on the U.S. It was probably a belated realization 
of this fact that prompted President Eisenhower to lash 
out again at his final press conference at the general 
circulation magazine advertising that featured missiles 
and military equipment and, he claimed, gave the im- 
pression that the munitions business is the main occupa- 
tion of this nation. 

One of the reasons the Soviets have been able to make 
such substantial propaganda gains from the “disarma- 
ment” issue—while actually pursuing a policy of foment- 
ing international friction by supplying arms to Algeria, 
the United Arab Republic, a half dozen new African re- 
publics, Cuba, and Indo-China—is that the U.S. ap 
proaches to the problems of arms control have been 
primarily on a lofty moralistic plane without any real 
understanding of the technical and diplomatic problems 
involved. 

The Eisenhower “open skies” policy and other efforts 
along this line were hastily tossed together gimmicks 
aimed at a quick headline impact rather than at any 
real, long-term gains in the diplomatic chess game. 

What is badly needed now is a thorough study of this 
arms control chessboard and all the possible moves to 
formulate an effective policy that hopefully can achieve 
a measure of international arms control without handing 
the Soviet bloc priceless opportunity for achieving a 
significant military and political advantage. 

There is little doubt that the Soviet Union wants some 
type of relief from the economic burden of continuing 
its attempts to match or surpass our galloping technology 
in the weapons field. While this burden is not yet any 
serious threat to the rest of the U.S. economy, there is 
ample evidence that the Soviets are seriously straining 
their own economy to maintain their current pace. 

It is also evident that the Soviets are not about to offer 
any substantial gambit in an arms contro] agreement 
unless they can see major advantages accruing to their 
international position as a result. For example, the 
Soviets now value their internal secrecy on military 
preparations and dispositions very highly despite some 
successful efforts of the U.S. to penetrate this veil. It 
is noteworthy that one of the big items not exposed by 
the U-2 flights was the location of Soviet IRBM and 
ICBM bases other than the experimental test operations 
at Krasny Yar and Tyura Tam. The missile installations 
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photographed by the U-2 flights and other methods were 
defensive ground-to-air sites of the older familiar chevron 
shapes and the newer dome-shaped “House of David” 
installations 

Although the influx of foreign tourists into the Soviet 
Union has been widely publicized during the past few 
years, it is not generally realized that these tourists tread 
an extremely narrow path through a few “authorized 
cities,” most of them resorts, and that the vast majority 
of European Russia and Siberia is still forbidden territory 
to any foreigner. For example, the Soviets refused to 
allow the U.S. civil aviation technical mission to visit 
a single jet engine overhaul center of Aeroflot, although 
a comparable Soviet delegation visited similar facili- 
ties in this country on their vi \ndrei Tupolev and 
other Soviet aviation technicians visited U.S. military 
aircraft factories in 1959 but Vice President Nixon was 
denied a look at similar installations during his Soviet 
tour in the same year. 

This highly-prized Soviet secrecy serves a dual purpose 
in screening both the strength and the critical weakness 
of Soviet power. It would be impossible to maintain 
anything approaching this degree of secrecy in anything 
but a tightly policed autocracy. But we cannot realis- 
tically expect the Soviets to give up this asset in an agree- 
ment for mutual arms inspection without achieving 
some substantial goal of their own in exchange. 

It is also true that while an on-the-spot inspection of 
Soviet arms might add considerable knowledge to the 
world’s understanding of their real position, it would 
not offer a positive, foolproof method of detecting and 
preventing a surprise attack nuclear-armed ICBMs. 
The 30-min. time span between the launch of an ICBM 
and its impact on an enemy target with a multi-megaton 
warhead will continue to defy any communications or 
reconnaissance system now in operation. 

Rather than any dramatic beating of the world’s 
swords into ploughshares as Nikita Khrushchev proposed 
tc the United Nations, we can expect a period of tough 
diplomatic haggling over initial approaches to the basic 
problems of international arms control. With the in- 
creasing spread of nuclear weapon capabilities beyond 
the U.S., Britain and the Soviet Union, this problem 
will become more complex and it will be easier for one 
participant to be outmaneuvered significantly through 
diplomatic or technical ignorance. A good example of 
this has been the U.S. ban on nuclear testing without 
any real assurance that the Soviets are following a similar 
policy, despite their public assurances that they are. 

The arms control game will require the very best 
technical and diplomatic players the U.S. can put onto 
the field. The prospects for any substantial success in 
achieving an effective international control of nuclear 
weapons appears dim, but the penalty for failure to put 
forth this nation’s very best effort in this area may be 
—Robert Hotz 


cataclysmic. 
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HERE’S WHY HYDRAULIC ENGINEERS are SAYING .. 
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; ; 20 to 30% smaller size, 10 to 20% lighter weight —these are two good reasons why 
Tel ed geleleleidiola Cornelius hydraulic pumps and motors are the new Standard of Performance. Investigate 
further and you'll find more reasons why this is true. Super-hardened pistons; special hard- 
ened steel cylinder block; new, patented constant velocity ball joint design; improved mechan- 
ical face seal and higher capacity bearings are reasons why these units deliver more horse- 
power per pound than any other hydraulic units made. If you have a pump or motor applica- 
tion check the chart below. It helps explain why hydraulic engineers are specifying these units 
and saying “Cornelius brings out the best in hydraulic pumps and motors.” 
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We call this new hydraulic design high energy/low friction because it delivers 92 to 
93% efficiency at optimum speeds and pressures. All units are designed to meet MIL. P-19692 
(AER), MIL. P-7858, MIL. M-7997-A, MIL. P-5954 and MIL. P-5994. Cornelius units are 
qualified for use in Type III (350° F.) Oronite, as well as Type II MIL-5606 (275° F.) and 
Type I (160° F.) Skydrol systems. Cornelius pumps and motors are used on B-52, B-58 
and 707 aircraft. Other models are used for Pershing missile ground support operations and 
a-new Cornelius designed, packaged hydraulic system for Air Force cargo winches. 

For detailed specifications write or phone today. A Cornelius sales engineer will give 
you all the facts about these outstanding hydraulic units. 








PERSHING | 


ee 


THE (oinelus COMPANY / AERO DIVISION FOR MORE 


554 - 39th Avenue N.E., Minneapolis 21, Minn. 


INFORMATION 


(2) Please send Bulletin#25 [Have Cornelius field engineer contact me 





(1 Need (motor) or (pump) for. 
CLIP AND 





Name 


MAIL TODAY 





Company. 





Address 





City. 





WHO'S WHERE 


In the Front Office 


Joseph Roos, president of Air France, 
succeeding Max Hymans, who is retiring 
for reasons of health. Air France has elected 
Mr. Hymans as honorary president 

Homer R. Denius, board chairman, Radia 
tion, Inc., Melbourne, Fla. Mr. Denius 
continues as president 

Henry Feldman, board chairman, has 
resumed the presidency of FXR, Inc., 
Woodside, N. Y., succeeding Tore N. 
Anderson, resigned, who will form his own 
microwave consulting business 

Curtis A. Haines, vice president-product 
and facilities planning, Sylvania Electronic 
Systems, a division of Sylvania Electric 
Products, Inc., Waltham, Mass Also 
Edward W. Doty, manager-product develop 
ment organization 

Myron Roebuck, vice president in charge 
of the newly established western operation 
Van Nuvs, Calif.) of Dynatronics, Inc., 
Orlando, Fla 

Neil L. Hanson, vice president-marketing, 
Permanent Filter Corp., Los Angeles, Calif 

Richard §. Cesaro, vice president-cor 
porate planning, research and development, 
Autometric Corp., New York, N. Y 

Dr. George F. Floyd, vice president-sys 
tems research, Bissett-Berman Corp., Los 
Angeles, Calif 

Glen McDaniel, senior vice president, 
Litton Industries, Inc., Beverly Hills, Calif. 

L. S. Thees, division vice president- 
general sales, RCA Electron Tube Division, 
Radio Corporation of America, Harrison, 
N. J 

Maj. Gen. Charles F. Born (USAF, ret.), 
vice president and a director, Ken R 
White Consulting Engineers, Inc., Denver, 
Colo 

Harry T. Brierley, vice president-sales of 
aircraft guidance systems and missile com- 
ponents, Astrex, Inc., New York, N. Y 

Walter H. Powell, vice president-opera 
tions, International Resistance Co., Phila 
delphia, Pa 

P. J. Fritch, controller, Rocketdyne 
Division of North American Aviation, Inc., 
Canoga Park, Calif 

A. Howard Hasbrook, chief, Crash Safety 
Section, Federal Aviation Agency's Civil 
Aeromedical Research Institute, Norman, 
Okla 

Brig. Gen. Joseph E. Gill, assistant for 
site activation, Air Materiel Command’s 
Ballistic Missiles Center, Inglewood, Calif., 
with staff surveillance over all management 
phases of all ballistic missile sites. Also 
Col. John L. Zoeckler, director of ballistic 
missiles; Col. Henry H. Harlow, chief of 
staff of BMC 





Honors and Elections 


Dr. Frank T. McClure, chairman of the 
Research Center at Johns Hopkins Univer- 
sity Applied Physics Laboratory, has received 
the first award made under the invention 
award authority of the Space Act for his 
invention of a Satellite Doppler Navigation 
System which became the basis of the 
Navy Department's navigational satellite 
program, Project Transit 

(Continued on page 121) 
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INDUSTRY OBSERVER 


ward a Project Slam 
f the three companies 
ipeting in the nuclear- 


> Wright Air Development Division is expect 
study contract within the next two months to or 
Chance Vought, Convair and North America 
powered supersonic low-altitude missile project. Study will help WADD 
formulate technical concepts for the progran Work is continuing on 
Project Pluto, which would produce the ramjet engine for Slam (AW Jan. 
16, p. 74). 


> Several study contracts for Jet Propulsion Laboratory's Prospector lunar 
mobile-vehicle project are to be awarded between May and September. 
Prime contractor will subsequently be chosen from among the study con- 
tractors, following a pattern set with Project Surveyor (see p. 50). 


> Navy's proposed development of the ship ed Sea Scout satellite 
tes has been vetoed by 
Solid fuel Sea Scout 
two upper stages from 


booster to provide flexibility in choosing laun 
the Office of Defense Research and Engin« 
would have used the two Polaris missile stag 
the Air Force Blue Scout vehicle (AW Jan 


> National Aeronautics and Space Administration is expected to order 
development of a second solar phenomena satellite, S-16A. Ball Bros. 
Research Corp. is developing S-16, the first satellite of this type, and it is 
to be launched in April. The S-16A shot is tentatively scheduled for 
February, 1962. 


> Martin will build a 35-ft. diameter lunar h simulator at its Denver 
facilitv. The simulator is to be in operat vear and will permit 
duplication of lunar base living conditions iding a closed ecological 
system for humans, animals and plants. Pow | be provided by solar or 
nuclear systems. 


> Advanced Research Projects Agency has contracted with Arine Research 
Corp. to study the reliability of existing and planned military satellite 
payloads with the objective of developing techniques for predicting payload 
lifetimes. 


aircraft probably will 


AW Dec. 12, p. 134). 


© Cessna’s new twin-boom, tractor-pushet 
begin its flight test program late next month 


> Second Ballistic Missile Early Warning System station, at Clear, Alaska, 
will go into operation this summer, covering the western and polar ICBM 
approach paths and closing a large gap in the U. S. early warning radar 
network. Installation in Britain of the last of the three presently programed 
BMEWS facilities is moving more slowly than planned because of construc- 
tion problems. 


324A, the STOL fighter- 
Command. 


> TEX is the new designation for Weapon 5S: 
bomber USAF wants to develop for Tacti 


> First of three Saturn C-] interstage structural fairings has been delivered 
by North American Aviation’s Space and Information Systems Division. 
Built of Spacemetal, a welded all-steel sandwich structure, the fairing goes 
between the vehicle’s first and second stages. Spacemetal also is expected 
to be used on the Saturn skirt to reduce rocket engine heat effects. North 


~ 


American currently is negotiating for Saturn C-2 fairing contract. 


© Douglas Aircraft Co. is conducting an inalysis of the present 
and future U. S. light aircraft market. \ ircraft types are being 
considered, including: at least one develops Europe. 


> Satellite control center, initially scheduled to monitor functioning of 
Discoverer, Samos and Midas vehicles in orbit, is ready for operational 
status at Sunnyvale, Calif., under joint management of the Air Force's 
6594th Satellite Test Wing and Lockheed Missiles and Space Division. 











“SATELLITE SPEAKING” joud and clear to the four corners 
Bendix active satellite radio relay systems, under development 
Defense, will provide direct and positive global communications. 


developing advanced A-J techniques to relieve aerospace 


the problems of interference and jamming. Career opportunities 


technicai management await your direct communication. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 


of the earth. This is how 
for the Department of 


In addition, Bendix is 
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for engineering and 








Space Debate 


Targeting Battle 


Operation Hush 
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Washington Roundup 


Controversy over the future complexion of the entire national space program has 
been the cause of delay in selecting a man to head the Nat | Aeronautics and Space 
Administration. President Kennedy hoped to name a NAS uief late last week (see 
p 30). 

Man-in-space has been one of the key areas under debate, with the whole question 
of how far man should go into space being reviewed ag ther controversial issues 
have been the responsibility for development of boost lopment and opera- 
tion of communications satellites 

Manned space flight attempts that would follow Mercury were in jeopardy until 
the Eisenhower Administration left office because the | t himself saw no need 
for any program beyond Mercury. The Budget Bureau NASA’s Fiscal 1961 budget 
request for Mercury follow-on research from $23 million t illion. In the budget 
just submitted to Congress by Eisenhower, the burea t ime kind of request 
from NASA’s figure of $35 million plus boosters to $15 lus boosters. Military 
items related to manned spaceflight were compared d th similar items in the 
NASA budget, and the requests were weighed one again ther 

Three viewpoints were represented in the long discussions over what type of man 
should head NASA. One favored a man with engineerin ninistrative experience, 
another argued for a university scientist and the third that political savvy was 
a more necessary qualification than either scientific ot g background. 


Institute for Defense Analyses, the university corporation that has heretofore done 
almost all its work for Defense Department, now is ting disarmament studies 
for the State Department 


Bitter fight expected over Strategic Air Commander Gen. Thomas $. Power's pro- 
posal to reduce Army and Navy billets in the tri-service $ gic Targeting Unit failed 
to take place at a meeting of the Joint Chiefs of Staff 

Navy protested that SAC officers would completely dominate the targeting unit’s 
divisions and branches, that Navv officers would be f to lower echelons and 
that Navv would have no representation in intelliget N ilso has objected to 
the kind of intelligence used, the target estimates t and the priority of 
weapons to be used. It says Polaris missiles and cart ift are 15th and 16th 
on the weapons priority list 

Navv’s staff work was well received and no battle materialized. Earlier, Navy had 
protested the hurried preparation of the Single Integrat rations Plan and asked 
for revision. Gen. Power considered major work 1 nplished and wanted a 
small staff, operating at Omaha, for the future. A t of last week’s meeting, 
Navy is now cautiously optimisti 


Object tracked over Russia by an Alaskan radar tion Jan. 13 was a relatively 
short range ballistic missile. Reports that it might | hicle resulted because 
someone—possibly unnerved by the presence of thi nissile tracking ships 


in the Pacific—apparently reached for and released th iously prepared news 
story. 


The Navy unit accused of operating as a propaganda task force against reorganiza- 
tion has been ordered by Secretary John Connally to st f public discussions. The 
unit, created a vear ago to study reorganization, is } Op-06D and consists of 
Rear Adm. D. W. Knoll, three other officers and tw n. Navy denies it is any- 
thing like the much larger Op-23, which then-Capt Burke led in paper war 
fare against USAF’s B-36 in 1949. But anti-reorganizat tters originating in Op-06D 
went out to foreign naval attaches here, and officers it t admit thev were trving 
to compete on a small scale with USAF’s Long Rang fhce, which actively sup 


ports the single-service concept 


Aerospace Corp is under scrutiny by the Gove rent Accounting Office for 
attempting to expand faster than GAO believes it is f, and for subcontracting 
to Space Technology Laboratories. Aerospace was ecifically to avoid what 
Congress considered a conflict of interest between S1 le as technical adviser to 
Air Force Ballistic Missile Division and STL’s owne1 [hompson Ramo Wool- 
dridge, which manufactures products used in Air For ind space programs. 


A great many naval officers, including Vice Adm. W. F. Raborm who developed 
the Polaris missile, strongly opposed Chief of Naval Operations Arleigh Burke's decision 
to put Polaris on the nuclear cruiser Long Beach Burke camp favored Polaris 
for many surface ships, but the Long Beach is th 1¢ approved. Opponents 
cite the $58-million cost of conversion and sa\ t monster—carrving Talos, 
Terrier and Asroc weapons alread being 


—Washington Staff 
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Super-Booster Recovery Seen Feasible 


Aerojet-General system may save $349 million on 
minimum 50-flight program foreseen for next decade. 


By Michael Yaffee 


New York—Relatively simple hydrogen-balloon recovery concept may cut 
large, multi-million-pound thrust booster program costs by 38%, saving $349 
million on minimum 50-flight programs foreseen for the next decade. 

The recovery system, which in many ways is similar to the system that will 
probably be used with the first recoverable Saturn boosters, makes use of a 


combination of balloons, parachutes and dive brakes. 


It was developed by 


Aerojet-General Corp.’s Spacecraft Division as part of the company’s Cosmos 
proposal for a 6-million-Ib. thrust, pressurized liquid hydrogen-liquid oxygen, 


plug nozzle space booster (AW Feb. 1, p. 16). 


The system is said to be 


applicable to all large, liquid propellant launch vehicles. 


Operational U.S. programs involving 
large space vehicles of more than | 
million-Ib. thrust during the next 
decade, according to Aerojet’s Clarence 
A. Lysdale, will be characterized by a 
relatively small number of total flights 
with widely diversified missions and 
pavloads. 

At this time, Aerojet planners fore- 
see no more than 50-100 large vehi- 
cle launchings for this period. 

Current efforts on launch vehicle re- 
covery should be concentrated on svs- 
tems which will yield significant savings 
for programs of the size envisioned, Lys 
dale says, and not on systems for much 
larger programs involving thousands of 
large vehicle launchings, the require- 
ments for which are not evident at this 
time. 

Accordingly, Lysdale that 


suggests 











consideration of inherently recoverable 
booster svstems such as winged, manned 
vehicles, which may provide significant 
savings on thousand-launch programs, 
be postponed until the requirements for 
these large programs are positively estab- 
lished. 


Four Recovery Concepts 

For the company’s proposed 6-mil- 
lion-lb. thrust Cosmos booster, Aero- 
jet’s Spacecraft Division developed four 
recovery concepts in detail. These four 
systems were described and compared 
here last week in a report by Lysdale 
at the annual meeting of the Institute 
of Aerospace Sciences. 

Most economical 
systems described by 
combination of dive 


of the 
Lysdale 
brakes, 


recovery 
uses a 
para- 


eid BOOSTER PAYLOAD 


LIQUID OXYGEN TANK 


EXPENDED BOOSTER WEIGHTS 





BURNOUT WEIGHT 


INERT WEIGHT 


440,000 L8 


350,000 L&8 


RESIDUAL GASEOUS OXYGEN 36,000 LB 


RESIDUAL GASEOUS HYDROGEN 55,000 LB 


LIQUID HYDROGEN TANK 


PLUG NOZZLE ENGINE 


COSMOS BOOSTER proposed by Aerojet would produce 6-million Tb. thrust, using pres- 
surized liquid oxygen-liquid hydrogen propellant system and plug nozzle rocket engine. 
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chutes and a balloon. It also depends 
upon the availability of residual hy- 
drogen in the booster in a gaseous state 
and under high pressure. Thus, for 
boosters with a propellant feed system 
different from that of the pressurized 
LO.-LH. Cosmos, a penalty ranging 
from 15-20% of booster burnout 
weight would have to be taken into 
account in the calculations. 

In this system, designed to provide 
a soft landing on water, a small, reac- 
tion-jet, attitude-control system, oper- 
ating on residual gaseous oxygen, 
orients the booster in an engine-down 
attitude with the vehicle axis parallel 
to the flight path prior to re-entry. 
Metal dive brakes near the interstage 
section are deployed during the coast- 
through-apogee period. The brakes, 
with a total area of 2,500 sq. ft., supply 
the necessary stabilizing moments dur- 
ing the early phases of re-entry and 
increase the booster’s drag-to-weight 
ratio, thereby decreasing aerodynamic 
heating. 

Size and weight of the dive brakes 
could be reduced by deploying a 
first-stage ribbon parachute at Mach 1.5. 


Terminal Descent 


For terminal descent, a cluster of 
three to five 100-ft. dia. parachutes are 
deployed at the maximum possible alti- 
tude. As soon as the equilibrium dyv- 
namic pressure reaches approximately 
20 psf., the balloon is deploved, allow- 
ing 200-300 sec. for inflation before 
surface impact. The 55,000 Ib. of resi- 
dual gaseous hydrogen in the Cosmos 
booster at burnout is adequate to fill a 
220-ft. dia. balloon which will support 
the booster at an equilibrium altitude 
of 3,000 ft. A high-capacity heat ex 
changer heats the hydrogen to 60F be- 
fore it enters the balloon. 

At an altitude of 1,000-2,000 ft., the 
booster and balloon are taken in tow 
by a surface ship and delivered to a 
designated location for landing and 
balloon deflation. 

Reasonably good weather conditions 
are required, savs Lysdale, to minimize 
drift and facilitate retrieval. 

A second system described by Lys- 
dale is essentially the same as the previ 
ous one except that a number of short 
duration, solid propellant retrorockets 
are used in place of the balloon. An 
equilibrium rate of descent of approxi- 
mately 100 fps. was chosen in order 
to obtain the lowest total combined 
weight of parachutes and retrorockets, 
After impact, the floating booster 
would be retrieved by ship. 

Rotary wing devices were the 
of a third recovery approach explored 
by Acrojet engineers. The particular 


basis 
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rotary wing system for Cosmos was de- 
signed to rely primarily on autorotation 
with some tip-rocket augmentation for 
rotor opening, soft landing and/or in- 
creased maneuvering range. 

In this system, the rotor blades, 100- 
ft. long and hinged at the booster inter- 
stage section, are folded down the 
sides of the booster during powered 
flight. Shortly after booster burnout, 
the tip rockets are fired and the rotor 
blades are pushed up and open by 
centrifugal force. Variation of rotor 
drag force, says Lysdale, may allow a 
controlled deceleration program during 
re-entry. After re-entry deceleration, 
the booster will descend at equilibrium 
with a sink rate of approximately 55 
fps. at sea level. 

During descent, the 
equipped with remotely operated cyclic 
rotor controls, can be maneuvered 
within a 20-mi. radius to a designated 
landing site. Then, increasing the col- 
lective pitch of the rotor blades enough 
to convert approximately 15% of the 
blades’ rotational energy to lift will 
enable the booster to land with zero 
impact velocity. 

The fourth recovery concept 
cussed by Lysdale combined dive brakes 
with air-breathing engines which would 
burn residual rocket fuel. The engines 


bonster, 


dis- 


would support the booster and permit 
limited maneuvering for landing con- 
trol. Analysis of this combined dive 
brake-engine recovery system showed, 
however, that it would weigh 111,500 
lb. (25% of the total booster burnout 
weight, 7.3% of the booster payload) 
and would entail a velocity penalty of 
480 fps. 

These factors combined with the im- 
practical 5-10 mi. maneuvering rang¢ 
and an estimated development cost of 
$150 million, Lysdale explained, climi 
nated this svstem from further 
sideration. 

By comparison, the weight of the dive 
brake-parachute-retrorocket recovery svs 
tem, as calculated by Aerojet engineers, 
is 44,000 Ib. This would 
10% of the booster burnout weight or 
2.9% of the booster vavload and would 
reduce booster burnout velocity by 190 
fps. These same figures also apply for 
the controlled rotary wing recovery svs- 
tem. The dive brake-parachute-balloon 
recovery svstem devised for the Cosmos 
would weigh 59,000 Ib., which would be 
13% of burnout weight or 3.9% of 
booster pavload. The velocity penalty 
for this svstem is 250 fps 

Comparison of the technical feas 
ibilitv of these three svstems, savs Lvs 
dale, indicates that the retrorocket and 


con 


mount to 





very large boosters. 


shortly. 


been able to sell the concept. 





Cosmos Plug-Nozzle Booster 


Cosmos, Aerojet-General’s 6-million-lb.-thrust liquid propellant rocket booster, 


has been incorporated in a new and more inclusive large booster program now under 
way at the company’s liquid-propellant rocket plant. 

In its current design configuration, the plug-nozzle Cosmos booster has a maximum 
diameter of 57.2 ft. and is 149.5-ft. long. Inert weight of the vehicle is 350,000 Ib. 
The vehicle uses a pressurized liquid oxygen-liquid hydrogen feed system with abla 
tive chamber cooling and produces 6 million Ib. of thrust. 
pellant tankage makes the booster relatively rugged and adaptable to recovery. 

Design of the vehicle and associated recovery systems was carried out by 
jet’s Spacecraft Division at Azusa as part of a company-sponsored program to develop 
a “low-cost, ultra-large vehicle that could be built with existing technology.” Of 
the several different concepts studied, the particular one represented by Cosmos 
looked most economical and generally attractive. 
one Aerojet engineer, not only offered a significant size reduction but also looked 
as though it would easily lend itself to thrust vector control. 
individual combustion chamber segments without having to fire the complete 
engine until actual launch was expected to cut development costs. 

The 6-million-lb.-thrust figure was arbitrarily selected as a working number for a 
vehicle that would be big enough to have most of the problems anticipated for 
Detailed studies of this particular concept reportedly were 
carried out over a thrust range from 1.5 million Ib. to 30 million Ib. 

Cosmos has been the subject of several unsolicited proposals made by Aerojet 
engineers who foresee a definite need for liquid boosters of this size materializing 
Many features of the vehicle such as the plug nozzle and LO,-LH, pro 
pellant system are believed to have formed the basis for Aerojet’s bid for the 
Saturn upper stage engine (AW Feb. 1, 


All data collected by the Spacecraft Division on the Cosmos program has now 
been turned over to the company’s Liquid Propellant Rocket plant in Sacramento, 
where the program will be continued and expanded. In general, it is expected that 
each facet of the concept will be further evaluated in significantly more detail. 
Among other things, Aerojet engineers will investigate economics of plug nozzle-seg 
mented engine approach to a 6-million-lb.-thrust engine as opposed to the economics 
of clustering four 1.5-million-Ib.-thrust engines as suggested in the Nova concept. 


Heavy pressurized pro- 


Aero 


The plug nozzle feature, says 


The ability to test 


16). 


Io date the company has not 
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Hypersonic Vehicle 


Cooling 

Lithium lride and absorbent ma- 
terials capable of holding large amounts 
of water show promise as heat sinks for 
cooling hypersonic vehicles, it was t- 
ported to [AS meeting by three 
NASA scientists 

Boiling thium looks even more 
promising, Robert O. Hickel, the author 
who delivered the report, told Aviation 
Week. But mse boiling lithium ap- 
peared “‘too hairy to handle,” it was 
not investigated in the recently com- 
pleted NASA study, which started short- 
ly after the Dyna-Soar concept was first 


proposed 
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wing syst ill not show a savings 
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Nuclear Power Proposed for Space Gains 


New York—Development of nuclear 
propulsion systems and _ secondary 
power sources appears essential to the 
success of the more ambitious U. S. 
space missions planned for the next 
decade. 

It is no longer a question of the ad- 
vantages and disadvantages of nuclear 
energy versus those of chemical or 
solar energy. In some cases, nuclear 
powered systems (see p. 71, 87) provide 
the only means of accomplishing mis- 
sion objectives. For those missions 
where there is a choice, nuclear energy 
often offers significant advantages such 
as expanding permissible launching 
times from days to weeks. 

This evaluation of nuclear electric 
power for space missions was presented 
here last week at the annual meeting of 


the Institute of Aerospace Sciences by 
two Jet Propulsion Laboratory scien- 
tists, Terry W. Koerner and John J. 
Paulson, who reported some results of 
research carried out by JPL for the 
National Aeronautics and Space Ad- 
ministration. 

As secondary power sources, Koerner 
and Paulson said, radioisotope thermo 
electric generators significantly outper- 
form conventional batteries. At a 
15-watt level, for example, a curium 
fueled RTG will supply 3,600 watt 
hr./Ib. versus 80 for a battery. Radio- 
isotope theremoelectric generator de- 
vices are best suited for applications 
requiring small amounts of power for 
extended periods, particularly if solar 
energy is not adequately available such 
as on Jupiter or in landing missions 





Vehicle 
Atlas-Agena 
Atlas-Agena 
Atlas-Centaur 
Atias-Centour 
Atlas-Centaur 
Saturn 
Saturn 


Date System 


1961 
1962 
1962 
1963-64 
1963-65 
1965-70 
1966-71 


Ranger 1 and 2 
Ranger 3, 4, and 5 
Mariner A 

Mariner B 
Surveyor 

Voyager 
Prospector 





Power and Weight Estimates for Space Missions 


Lunar 160 256 
Lunar 160 144 
Venus 
Mars 350 300 
Luner 

Mars, Venus, Mercury, Jupiter 
lunor 


Power System 
Weight 


Raw 
Power 


Mission 


300 210 


2500 500-1000 








CHART prepared by Jet Propulsion Laboratory scientists compares different power sources 


with regard to system weight and power level. 
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MARINER 8 SOLAR PANELS 

RANGER SOLAR PANEL 

MARINER A SOLAR PANEL 

SOLAR THERMIONIC (AT MARS) 
SNAP-\O0 REACTOR THERMOELECTRIC 
SUNFLOWER SOLAR TURBO GENERATOR 


SNAP-2 REACTOR TURBO GENERATOR 
SNAP-8 REACTOR TURBO GENERATOR (30 Kw) 
SNAP-8 REACTOR TURBO GENERATOR (60 Kw) 
ESTIMATE FOR 300-Kw REACTOR 








10° 10° 


10° 10° 10° 


POWER LEVEL, watts 


TABLE shows power requirements (in watts) and weights (in pounds) of secondary power 


systems on U. S. spacecraft scheduled for launch in the next decade. 


Values for the 


secondary power systems on Surveyor and Prospector will be left up to the contractors. 
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involving operation during night por- 
tion of the cvcle. On the other hand, 
radioisotope thermoelectric generators 
do not appear suited to large power 
requirements due to their high specific 
weight. 

On the basis of specific weight, re- 
actor power sources become compett- 
tive with solar photovoltaic panels at 
a power level of 0.7-3 kw. This corre- 
sponds to weights in the +00-600 Ib. 
range and is based on missions in the 
Mars and Venus class. For longer mis- 
sions, reactors become the choice at 
lower power levels. 

The solar panel array tentatively se- 
lected for Mariner B-Mars mission 
weighs approximately 200 Ib., Koerner 
and Paulson pointed out. Even includ- 
ing the batteries and converters, the 
Mariner B solar power system is ex 
pected to weigh less than the 350 Ib. 
figured for Snap 10 reactor source 
(without shielding), which has roughly 
the same power capability. At this 
time, according to Koerner and Paul- 
son, a solar thermionic system, offering 
a specific weight two-thirds lower 
than that of the solar panels, looks like 
a promising alternative for Mariner B 
but still needs considerable work. 


Saturn Development 


The earliest time at which nuclear 
secondary power devices will prove ad- 
vantageous hinges on the development 
of a Saturn-boosted vehicle capable of 
placing spacecraft carrying 500 Ib. or 
more power system weight on. trajec- 
tories to the moon, Mars and Venus. 
But even the most advanced, chemi- 
cally fueled Saturn configuration now 
planned, Koerner and Paulson state, 
doesn’t appear capable of delivering a 
payload to Jupiter large enough to in- 
clude a secondary power reactor. It 
appears that a more exotic propulsion 
system such as a reactor-powered ion 
engine will be required, they add, in 
order to deliver a vehicle with enough 
secondary power capability to provid 
adequate communication bandwidths. 

In their evaluation of nuclear elec 
tric propulsion for spacecraft, Koerner 
and Paulson considered four missions 
(from earth orbit) Mars satellite, solar 
probe, Jupiter probe, and an out-of 
the-ecliptic probe. Their investigation 
showed that the electric propulsion svs 
tems offered advantages for all but the 
solar probe. The principal advantages 
of the electrical propulsion over the 
chemical were the reduced time re 
quired to spiral into planetary orbit 
and the power available after arrival 
for scientific instruments and commu- 
nications. 

Further comparison of chemical and 
electric propulsion systems indicated 
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that for some missions the electric sys- 
tem was unique. Among the unique 
missions listed by Koerner and Paulson 
were the following: Mars capture with 
a 12,000 Ib. payload; Mars orbit with 
an 11,500-Ib. payload; 600-day Jupiter 
probe with a 10,500-Ib. payload; and 
Mercury capture with a 5,000-Ib. pay- 
load. 

Koerner and Paulson pointed out 
that the nuclear power devices still re- 
quire a great deal of major engineering 
work. 

Also, some important factors such 
as cost were not considered in their 
investigation. But when power require- 
ments reach a level of 50 Ib./kw. or 
less, the JPL men concluded, the nu- 
clear source appears to be the only 
one available with the required lifetime 
expectation. 


Republic Develops 
Sub Control Stick 


New York—Republic Aviation Corp. 
engineers have developed and tested a 
fighter-type control stick system for 
high-speed submarines. 

The new system, which applies air- 
craft techniques and draws directly 
on the company’s experience with 
highspeed control systems, was tested 
on the USS Albacore, the Navy's 
experimental submarine used for tech- 
nical development of undersea boats. 
In the Albacore tests, one man could 
control changes in depth and course, 
a procedure which usually requires two 
men and sometimes three men. 

Republic’s studies of the submarine 
control system were initiated by knowl- 
edge that the Navy’s next generation 
of submarines will have to operate 
deeper and faster with higher maneuver- 
ability. ‘These requirements will impose 
limitations of size and weight on the 
submarine and in turn will force im- 
provements in hydrodynamics, propul- 
sion, structures and systems. 

The Republic control system is 
basically a cable type, traditional in 
aircraft design. There is direct mechan- 
ical linkage between the  gimbal- 
mounted stick and the hydraulic servo 
slide valves mounted adjacent to the 
submarine’s rudder and stern plane. All 
driving mechanisms, gimbal pivots and 





IAS ‘Audit’ 


New York—“Personality audit” of the 
Institute of the Aerospace Sciences has 
been submitted to IAS staff and officers 
by Herbert Harris, public affairs consult- 
ant, at the request of the Institute. Pur- 
pose was to find what Harris termed the 
“psychological silhouette” of the IAS as 
seen by a representative cross-section of 
its membership, 
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Hughes Displays Project Surveyor Model 


Model of Surveyor soft-landing lunar spacecraft shows 11-ft.-high tripod configuration rest- 


ing on circular truss frame (see story p. 50). 


Note antenna (1), solar panel (2), drill 


support (3), plasma probe (4), magnetometer (5), spherical solid propellant main propul- 


sion unit (6), neutron activator tube (7), tripod footprint (8 


propulsion nozzle (9), truss 


support for model (10), lunar surface geophysical experiments (11), and ionization gage (12). 


svnchro resolvers are boxed at the base 
of the stick. 

Trimmable _ feel 
artificial feel at the stick and magnetic 
dampers give dynamic stick forces. By 
using a standard thumb control button 
at the top of the stick, the 
can change the neutral point of the 
stick feel force. This means that he 
can trim | 


capsules provide 


subdmar©rnc! 


to hold a desired 
stern plane angle with no stick for¢ 

Other switches on the stock grip can 
be used to control intercommunica- 
tions or to shift ballast for trim of the 
boat. 

Republic engineer Joseph D. Mal- 
loy said ‘the next step is to reduce the 
control system further by making it a 
miniaturized electrical system which 
would be built to establish feasibility 

Republic’s submarine control trainer 
was developed under contract with the 
U.S. Naval Training Device Center 
to teach helmsmen, planesmen and 
diving officers of Skipjack and Thresher 
class submarines how to control these 
boats at high speed while submerged. 
The trainer is a simulated control sta- 
tion, an analog computer to produce 
submarine response to the control de- 
flections, and an electro-hydraulic servo 
system to pitch and roll the entire, 
gimbal-mounted control station 

The trainer seats two men side by 
side, with the instructor at a desk be- 
hind the port operator. As in most 


synthetic training devices, he can set 
up initial nditions for problems, 

t or steering control 
and score the 


create inst en 
failures, nonitor 
students 
Comput 
a unit 
sible, and 
simple to 


to use 1 l 


ign aim was to provide 

tew components as pos- 

h would be reliable and 
ntain. It was also planned 

iailable components 
ition as were available at 
the time of the design. 

Republi igners, working under 
Malloy t engineer, developed a 
small ter using 23 operation 
amplifier id four electro-mechanical 
SeTvO-muilt 

Instrun 


without 


lisplay required eleven 
operational amplifiers 
mechanical servos. Mal- 
computer design met 
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Titan I for Dyna-Soar 

Washington—Air Force will use Titan 
II to boost the Dyna-Soar vehicle in its 
initial flight tests, eliminating the Titan 
I booster from the program. Use of 
Titan II will permit a higher Dyna-Soar 
payload on these first ballistic flights. 
The booster will be a storeable-fuel Titan 
II built at Martin Co.’s Denver Division 
and adapted by company’s Baltimore Di- 
vision. 
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Rockets to Test Spacecraft Instruments 


Washington—Flight tests of satellite 
and probe instruments and inexpensive 
space environment studies will be con 
tinued in a National Aeronautics and 
Space Administration program of ballis- 
tic rocket flights which will reach a 
peak of 160 launches this year. 

NASA’s rocket program is separated 

into these major operational categories: 
¢ Scientific sounding rockets: a mini 
mum of 80 and maximum of 100 will 
be fired in 1961 to altitudes up to 1,300 
mi, with payloads weighing 50-150 lb. 
Broad objectives are to sample the en- 
vironment and measure particles. 
e Space mechanics experiments: prelimi 
nary schedule is 63 launchings to stud\ 
the effects of space on satellite and 
probe payload components. 

The diverse sounding rocket program 
began in 1959 with about 20 shots and 
rose to about 60 last year. There also 
were 63 space mechanics missions in 
1960. The program is expected to level 
off at the 1961 pace of 160 shots. 
NASA _ had launched about 3,000 
rockets for aerodynamics studies prior 
to 1959. 

About 75% of the scientific payloads 
this year will be launched by Nik« 
Cajun, Aerobee 150 and Javelin (Argo 
D-4) rockets. Current plan is fire 40 
Nike-Cajuns, 20 Aerobee 150s, and 12 
Javelins. Remainder of the launchings 
will be made by Journeyman (Argo D-S), 
Aerobee 100 Junior and Aerobee 300 
Sparrowbee rockets. 

NASA plans to fire most experiments 
from Wallops Station. Approximately 
25 will be launched from Ft. Churchill, 
Canada, and one or two from Pacific 


Missile Range. 
Asp Problems 


The agency hopes an engineering 
evaluation now being conducted will 
correct a series of malfunctions in the 
Nike-Asp. The Asp has a higher per- 
formance capability than Cajun, but 
several failures last summer resulted in 
suspension of the use of the Asp second 
stage motor. The Nike-Asp combina 
tion had a 90% reliability record until 
the series of successive failures. 

The Nike-Asp can carry 50 Ib. to 150 
mi., while the Nike-Cajun can lift the 
same weight only to 100 mi. 

Cajun was substituted for the Asp in 





Typhon Bidders 


Washington—Competition for devel- 
opment of Navy’s Typhon fleet air de- 
fense missile system has been narrowed 
to Boeing, Bendix and North American 
Aviation, but no final decision is ex- 


pected before July. 
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the Italian sodium flare launches, which 
were delayed until mid-January from 
last September (AW Oct. 17, p. 23). 
Engineering studies to fix the Asp mal 
function have included instrumented 
firings to analyze stability, structure, 
heating, vibration and propellant grain 

NASA will use sounding rockets to 
loft preliminary versions of satellite and 
probe instruments to determine whether 
these instruments will work and to cali- 
them for accuracv. Sounding 
rocket payloads this year will carry astro- 
nomical observatory (OAQ) experiments 
in flight tests. 


Sounding Rockets Used 


In addition to flight testing instru 
ments, sounding rockets are being used 
in these programs: 
¢ Astronomy, using Acrobee 150 rockets 
to carry ultra-violet spectrographs which 
determine the spectra of stars. 

@ Neutron and ionospheric measure- 
ments in the upper atmosphere, also 
with Acrobee payloads. 

e¢ Proton beam measurements with re- 
coverable emulsion stacks in solar beam 
and nuclear emulsion packages. Aerobee 
is used to launch solar beam experi- 
ments during periods of high solar ac- 
tivity, and Argo D-8 was used to launch 
the nuclear emulsion recovery vehicle 
(Nerv). . 

e Cloud cover photography, using Acro 
bee 100 rockets to carry recoverable 
camera packs. 

e Atmospheric temperature variations 
measurements, made with Nike-Cajun 
grenade payloads. Emphasis is on tem- 
peratures between 25 and 75 mi., and 
measurements are made by photograph- 
ing a grenade flash and comparing flash 
time with the time the sound of the 
explosion reaches the ground 

Characteristics of the 
sounding rockets: 

e Nike-Cajun is a two-stage all-solid 
rocket costing about $10,000 without 
pavload. It can carry 50 Ib. to a 90-mi. 
altitude. 

© Aerobee 150 is a single-stage liquid 
rocket costing $30,000, and able to 
carry 150 Ib. to 150 mi. 

@ Javelin is a four-stage all-solid vehicle 
costing $50,000 and capable of boost- 
ing 50 Ib. to 800 mi. 

The Argo D-8 Journeyman, which 
carried the Nerv experiment, can take 
130 Ib. to 1,300 mi. It costs about 
$100,000. 

NASA feels the existing workhorse 
sounding rockets have satisfactory re- 
liability, but there is a gap in perform- 
ance capability creating a future require- 
ment for an inexpensive rocket able to 
carry 100-500 Ib. up to 1,000 mi. 


The agency is using a wide variety of 


workhorse 


rockets at Wallops Station to continue 
its 15-year-old research program in 
which rockets extend the Mach and 
Reynolds numbers of wind tunnels. 

Most of the rocket-boosted research 
through 1958 at Wallops was in aero- 
dynamics, but this field has dwindled to 
15-20% of the current Wallops effort 
to make way for a number of space- 
oriented programs. Development flights 
are being made for specific re-entry 
configurations for the. Defense Depart- 
ment, and basic research is under way in 
re-entry physics, re-entry aerodynamics 
using plunging trajectories and stabilitv 
of re-entrv bodies. 

Among applications flights planned 
this vear are: 
e Solar collector opening characteristics 
in a zero-g environment, as pavload of 
in Argo D-4. 
e Wind shear study of chemicals which 
are visible in the daytime. Current 
studies of high altitude wind activity 
can be made only at dawn or dusk with 
sodium flares. Langley Research Center 
plans to use Nike-Cajuns for these tests. 
¢ Horizon sensor development for space- 
craft stability. 


Re-Entry Physics 


Re-entrv physics will be studied with 
Trailblazer I and II (AW Jan. 16, 
p. 102) and a four-stage vehicle made 
of Honest John, two Nike boosters and 
a Recruit will be used to study dynamics 
over the Mach range of 0.5-10. Four 
and five-stage rockets based on the 
Castor booster are planned for heat 
transfer studies at velocities up to Mach 
20. 

Heat transfer and structural materials 
tests are planned for Scout payloads, 
which can reach velocities of 20,000- 
30,000 fps. 


Jon Engine Use Study 


Won by United Aircraft 


Washington—Ion rocket engine uses 
will be studied by United Aircraft 
Corp. Research Laboratories under a 


12-month, $100,000 contract being 
negotiated with the National Aero- 
nautics and Space Administration. 

Study involves payloads, trajectories, 
engine operating times, schedules, and 
combination  ion-chemical — engines. 
Thrust ranges will be 0.1 Ib. to 1 mw 
(AW Oct. 31, p. 28). First opera- 
tional ion engines will be powered by 
the 30-kw. Snap 8 and will be launched 
by either Centaur or Saturn boosters. 

United Aircraft will study use of ion 
engines for Mars, Venus and Jupiter 
orbital missions and for a flight past 
Mercury. 
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House Republicans Plan to Fight 
Changing of Defense Programs 


By Katherine Johnsen 


Washington—House Republicans for- 
mally proclaimed a “‘line of battle’” last 
week against any significant changes in 
the level, long-haul, $40 billion-a-yeat 
Eisenhower defense program in a series 
of speeches sponsored by the Republi 
can Policy Committee. 

The Republican spokesmen declared 
themselves against any substantial de- 
crease in the program, as well as any 
substantial increase 

During the election campaign, Presi 
dent Kennedy called for prompt action 
“to give us a nuclear retaliatory power 
second to none”’ and estimated the addi- 
tional cost at $2 to $3 billion 


Welfare Cost 


The Republicans argued that the cost 
of implementing social welfare pro- 
grams promised in the Democratic cam- 
paign platform will not only preclude 
the Kennedy Administration from sus- 
taining an increased defense program, 
but that before long, as the public 
clamor for these liberal programs 
mounts, it will be forced to cut deeply 
into military spending to finance them. 
They recalled “the Louis Johnson era” 
immediately before the Korean War 
when the Truman Administration re- 
duced defense to an $11 billion-a-vear 
level in favor of popular social welfare 
measures. 

In addition to warning against a mili- 
tary strength that “ebbs and flows as 
the. Kremlin smiles or frowns,” the ob- 
jective of the Republicans was to place 
on the record, in detail, the accomplish- 
ments of the Eisenhower Administra- 
tions “for future reference’’—probably 
during political campaigns. 


Republican Spokesmen 


Republican spokesmen were Rep. 
Leslie Arends (Ill.), Rep. William Bray 
(Ind.), and Rep. Bob Wilson (Calif.) 
of the Armed Services Committee; Rep. 
Gerald Ford (Mich.), Rep. Melvin Laird 
(Wis.), and Rep. John Rhodes (Ariz.) 
of the Appropriations Committee; Rep. 
Perkins Bass (N. H.) of the Space Com- 
mittee; and Rep. William Widnall 
(N. J.) of the Joint Congressional F.co- 
nomic Committee. 


quests $1.1 billion. 


1957, 1959 and 1961 totaled $1.8 bil- 
lion. The result was a net reduction of 
$1.6 billion in the total asked by Fisen- 
hower for the six vears. 

The Eisenhower Administration im 
pounded $220 million of the total $1.8 
billion Congress added to the defense 
budget for Fiscal 1961. The impounded 
funds, which mav be released by the 
Kennedy Administration, were: Army 
modernization, $45 million; fleet ballis 
tic missile program, $17.5 million; airlift 
modernization, $22.4 million; air de 
fense fighters, $97 million; North Amer 
ican B-70 bomber, $29.3 million, and 
$9.2 million for Reserve and Guard con 
struction. Congress cut Eisenhower rc 
This left a net 
increase by Congress for Fiscal 1961 of 
approximately $700 million 

Rep. Bass pointed out that the Demo 
cratic-controlled Congress cut the 
budget for National Aeronautics and 
Space Administration $45 million fo: 
Fiscal 1958, $6.7 million for Fiscal 
1959, and $23.2 million for Fiscal 1960 





Kennedy Budget Policy 


Washington—David E. Bell, director of 
the Bureau of the Budget, last week 
ordered new Kennedy Administration 
lepartment heads to keep 
changes in their budgets for Fiscal 1961] 
and 1962 to 

He said Budget Bureau will not con- 
unless the agency head 
that some modifica- 

idable,” and he set Feb. 

bmission of proposals. 

mnounced that all changes 
senhower budgets must be 
the Budget Bureau before be- 


agency and 
minimum. 


sider changes 
feels very strongly 
tion is wi 
20 for the 

Bell alse 
in the I 
cleared by 





ing presented to Congress. 








1 tota } million. 
Despit ongressionai cuts, 
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brought this nation 
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Strike Forces Compared 


As the Kennedy Administration as- 
Laird declared, Russia’s 
2c . 
force of 235 missiles and 
of hitting U.S. targets 


sumed 
nuclear 
bombers 
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First Photos of Norair SLOMAR Concept 


juest for studies from four com- 

und rescue (SLOMAR) vehicle 

ire Martin (AW Jan. 2, p. 43), 
Convair and Douglas. Northrop proposal is believed to be only one featuring interchange- 
able modules tailored to each particular mission. Vehicle has its own search and lock-on 
radar system. Device shown extended above cockpit is grappling and hook-on equipment 
for engaging orbiting spacecraft with which SLOMAR is designed to rendezvous. Indica- 
tions are that takeoff booster would probably be on the order of a Saturn type. 


Rep. Laird said that Democratic-con- 
trolled Congresses consistently reduced 
Kisenhower’s defense requests in non- 
election years and consistently increased 
them in election years. He noted that 
Congress cut the President’s budgets 
for fiscal years 1956, 1958, and 1960 
by a total $3.4 billion. The 
made by Congress for the fiscal years 


Northrop Corp.’s Norair Division’s entry in USAF’s r 
panies for a manned space, logistics supply, maintenan¢ 
is shown in model form. Other companies studying proj 


increases 
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compared with “well over 2,000” U.S. 
nuclear-carrying vehicles capable of 
reaching Russia. 

He said Russia has approximately 35 
operational intercontinental _ ballistic 
missiles and about 200 long-range 
bombers. 

“Her fleet of medium-range bombers 
have a questionable capacity for hitting 
U.S. targets,” the Republican Con 
gressman commented. 

Laird gave this breakdown of the U.S. 
capability: two submarines with a com- 
bined total of 32 Polaris missiles; “about 
16 intercontinental Atlas missiles, a 
number in firing position’; over 600 
long-range B-52 bombers; ‘“‘nearly 
1,400” B-47 medium-range bombers 
capable of being refueled; medium 
range B-58 Hustlers “only recently 


‘ 


placed in operation” by Strategic Air 
Command; over 200 carrier-based air- 
craft; 18 wings of tactical aircraft 
globally deployed; 60 Thor intermediate 
range ballistic missiles deployed in Eng- 
land, and 30 Jupiter IRBMs being in- 
stalled in Italy. 

Rep. Windall cautioned against in- 
creases in the defense budget “‘lest thev 
lead to shifts away from private con- 
sumption, private investment, non- 
defense public spending and low pri 
ority defense items themselves.” 

Rep. Rhodes warned against shifting 
funds from defense to other programs: 
“We cannot permit anv forays bv those 
interested in draining our economy for 
the purpose of engaging in the impl« 
mentation of the fuzzy tenets of liberal 
social engineering.” 


Ling Strives for Vought Control 


Dallas, Tex.—James J. Ling’s deter- 
mination to gain control of Chancc 
Vought Corp. continued to be evident 
last week, although the Dallas aero 
space company was more voluble in 
contrast to Ling’s continued silence on 
future plans. 

Indications are that Ling will step 
up his attempts to purchase a control 
ling number of shares in Chance 
Vought—Ling-Temco advertised nation- 
ally last week that it will buy some 
150,000 shares of the company at 


$43.50 per share—and a source close 

to one of the firms hinted that Ling 

would invite a further tender soon. 
Ling apparently has at least 150,000 


shares of the company now, which 
would place his holdings between 10 
and 15% of Chance Vought’s total 
outstanding stock. And, last week, 
Chance Vought President Fred O. 
Detweiler indicated that Vought man- 
agement would listen to a Ling-Temco 
Electronics, Inc., proposal regarding a 
merger of the two firms, which he 
added, “‘could lead to negotiations.” 
Ling maintained silence as to possibility 
of any discussions. 

Detweiler previously would only dis- 
cuss the matter to say that he could 
see no benefits to Chance Vought 





Cracks Ground 5 F-105s 


New York—Air Force has grounded 
five Republic F-105 fighter-bombers be- 
cause evidence of stress corrosion caus- 
ing cracks in the stabilator forging on 
these aircraft was discovered during rou- 
tine inspections. 

All F-105s are being checked in the 
field for similar cracks. Those F-105s 
without cracks are being returned to 
flight status. Republic and Air Force are 
working out a modification for the 
grounded aircraft. 
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stockholder through a combination of 
the companies, pointing out that Ling- 
l'emco has stated a policy of plowing 
profits back into its business and relin 
quishing dividends for the time being, 
while Chance Vought is currently pav- 
ing dividends. 

While Chance Vought management 
has concentrated on wooing its stock- 
holders, Ling is still working hardest on 
garnering the company’s shares—as_ of 
last week there was no evidence that 
he had yet started to solicit Vought 
stockholder support. Indications are 
also that he would not make his inten- 
tions clear, as to whether he is seeking 
control of an outright acquisition of 
Chance Vought, until he clearly held 
a commanding stock position. If his 
initial offer for tenders for 150,000 
shares would be successful, it would 
clearly put Ling in a commanding posi- 
tion, which Chance Vought might at- 
tempt to counter by releasing a large 
block of as yet unissued stock. 

Ling’s primary interest in Chance 
Vought is its electronics business, a 
facet on which he has been concen- 
trating an empire-building career that 
has been highl successful since he 
started Ling Electric Co., in 1947 with 
$3,000 after discharge from the Navy. 
[his small company proved to be only 
a spring-board to his succeeding ven 
tures. Acquisition of a closed-circuit 
television firm and a venture into real 
estate in the Dallas area, which paid 
off handsomely, followed. He merged 
his interests into Ling Electronics, 
Inc., in 1959 and then began a rapid 
expansion program in the electronics 
field, picking up United Electronics 
Co. Newark, N. J., and Calidvne Co., 
Winchester, Mass., in 1958 in com 
bination cash-stock transfer deals. In 
1959 Ling acquired three more com 
panies—Altec, Anaheim, Calif., on a 
share-for-share basis trade, University 


Loudspeakers, Inc., White Plains, N. Y., 
and Continental Electronics Manufac- 
turing Co., Inc., Dallas, both for cash. 
Only a few thousand dollars were in- 
volved in his first acquisition, on one 
of his mergers in 1959 he paid $3.6 
million. Then last year, Ling merged 
Temco on a stock exchange basis and 
recently paid $3.5 million to buy Ed 
Friedrich, Inc., San Antonio, an air 
conditioning manufacturer. 

On the side, he has privately invested 
some $2.5 million and became a major 
shareholder in Electro Sciences, Inc., 
Dallas. 


Norstad Plans Jutland 
Peninsula Command 


Paris—Danish and West German gov- 
ernments are considering a proposal by 
Gen. Lauris Norstad for establishment 
of semi-autonomous air and ground 
commands within the North Atlantic 
rreaty Organization for the defense of 
the vulnerable Jutland peninsula. 

Encompassing the Danish mainland 
and the German province of Schleswig- 
Holstein, the peninsula extends from 
the North European coastline and could 
be cut off from present NATO com- 
mand structures by any determined 
thrust from East Germany. 

For this reason, Gen. Norstad, su- 
preme allied commander in Europe, has 
proposed that the Danish and German 
air units in the area be welded into a 
single NATO command that would give 
them freedom of movement if and when 
the peninsula became severed from the 
normal command structures in southern 
Germany and Norway. 

Similarly, most of the present“Land 
Denmark” command would be com- 
bined with NATO’s northern army 
group in Schleswig-Holstein as a sep- 
arate entitv. Eastern Danish islands 
that are not directly connected to the 
peninsula would be formed into a sep- 
arate unit. Both the Jutland and the 
Danish Isle commands would remain 
under the organizational responsibility 
of Allied Forces, Northern Europe, 
headquartered in Oslo. 

\ir units concerned would be the 
eight combat squadrons of the Royal 
Danish air force with F-84G and RF- 
84F's, F-86D and _ F-100s, Gloster 
Meteors and Hawker Hunters. 

West German air force currently has 
one wing of I’-84F fighter bombers and 

reconnaissance wing of RF-84Fs in 
Schleswig-Holstein. However, neither 
has vet been assigned to NATO and 
may not be before next vear. 

Under the Norstad plan, which must 
be ratified by the two governments in- 
volved before becoming effective, the 
air units would remain under the opera- 
tional control of Allied Air Forces, 
Northern Europe, in Oslo. 
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Congress Prepares for Kennedy 


By Ford Eastman 


Washington—President Kennedy's 


State of the Union Message will set 
the stage this week for the coming 
legislative year as Congress organizes 
itself and prepares to handle the new 
Administration’s proposals for strength- 
ening defense, space and other national 


programs. 

Although specific recommendations 
will be submitted later, congressional 
leaders and investigating committees 
are already laving the groundwork for 
action in anticipation of Administration 
requests. 

A major portion of 
activitv this session will center around 
reviews of Fiscal 1962 budget requests 
submitted by the Eisenhower Admini 
stration for defense, space and civil 
aviation and around additional requests 
President Kennedy is expected to make 
in areas he considers essential (sec 
p. 27). 

Possible areas of inquiry include 

e Missile program—Determination of 
the number and types needed to pro- 
vide an adequate deterrent to aggres- 
$10n. 

e Airborne alert program—Determina- 
tion of whether sufficient funds have 
been requested to provide a continuous 
airborne alert of the magnitude neces 
sary to discourage a nuclear attack on 
the U. S. until the lag is 
eliminated. 

e North American B-70—Development, 
to see if it is sufficiently funded 

Congress also mav seek to determine 
whether there is a requirement for 
further development of supersonic 
long-range interceptor aircraft such as 
the North American F-108, which was 
canceled bv the last 
or whether missiles will replace 
manned aircraft. 

e Airlift capabilities and what addi- 
tional effort is needed in Army modern- 
ization and ship construction programs 
to provide a strong limited war capa 
bility as urged by President Kennedy 
during his campaign 

e Aircraft Nuclear Propulsion program, 
to determine if it should be continued 
“on one technical approach” as 
gested by the Eisenhower Administra 
tion (AW Jan. 23, p. 28) or proceed 
with development of both direct and 
indirect engines, and whether 
proposals for early flight should be 
Progress being made in 
for 
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recommends a single military 
program, re-evaluation of the 
space effort and acceleration of ballistic 
missile programs (AW Jan. 23, p. 79) 
e Need for proposals to increase the 
federal aid to airports program from 
$63 million annually to $100 million 
annually and for legislation authoriz 
ing government-guaranteed loans to 
airline operators for the purchase of 
all-cargo aircraft. 

e Progress of the national program to 
develop a supersonic transport. Fiscal 
1961 funds amounting to $5 million 
were carmarked for design studies of 
a Mach 3. commercial _ transport 

AW Jan. 16, p. 43) 

e Open hearings on proposals to estab- 
lish a Department of Transportation 
it the Cabinet level and on other pro- 
posals for a less drastic revision of the 
transportation picture 

e Air safety problems. A review al 
readv is scheduled for earlv next month 
bv the Senate Interstate and Foreign 
Commerce Transportation Subcom 
mittee, headed by Sen. Mike Monroney 

D.-Okla.). 

Congress is also expected to probe 
Defense Department reorganization 
plans. Although the President has not 
endorsed a plan prepared by a group 
headed bv Sen. Stuart Svmington 
D.-Mo.), which recommends 
revisions (AW Dec. 12. p 34 
are indications that at least some of the 
less controversial recommendations may 
be implemented this year 

Funding of additional 
especially in the civil aviation 
could lead to extension of 
and excise tax rates now scheduled for 
reduction or termination July 1, raising 
of the tax on aviation fuels to about 
cents or a gallon the 


four 
assessment of charges against 


space 
civilian 


clrasti 
ther« 


programs, 
field, 
corporate 


mor°re 
other 
commercial airline operators 
Legislation already 
duced and referred to committe 
would 
e Amend the National Space 
permit waiving of governm 
to patent rights resulting from govern 
ment-financed research and develop 
ment. 
e Amend 
President 
Vice President as 
Space Council. 
e Require that at least 50% 
government's passenger and 
transportation needs be filled 
operators of civil aircraft 
e Amend the Civil Aeronautics 
provide for the claiming of dam 
persons who have been “over! 
by airlines in confirming spac 


has been intro 


s which 


Act to 


| 
falms 


the 
the 
the 


the same act to 
authoritv to 
chairman 


de signat 


the 


Act to 


tions. 


e Amend the Fe 
establish 
Acronautic 
saftev reg 
e Amend 
certaim 
idministi 


the 


OveT iim 
In the 
the Dem 
look if 
ictions 
paign issi 
will exp 
various 
programs 
helping 
record 
election 


Senate 


but 


} 


ized 
changes « 
has 
there 
Ihe 
the Hou 
Astronaut 
Brooks 
research 
This pro 
Othe 


ma\ X] 


dela 


booster ] 
sciences 
velopme: 
Project R 
pulsion 
whether 
should 
explorat 


Mercur 


top 
Mh »S 
tical 
Sen. R 
isked f 
gations 
probal 
the past 
innoun 
staft 
need 
will be 
pointme 
fics an 
tional S 
Oth 
na\ 
© House 
Subcor 


; 


r-pricing. 


Changes 


‘deral Aviation Act to 


iittee under the Civil 
ird to review FAA 


same act to give CAB 


ithority over the FAA 
to limit his authority 
rtificates. 
ion, committees of 
ngress took a critical 
lican programs and 
w to creating cam- 
session, commiuttecs 
\blem areas in the 
iments and _ consider 
ions with a view to 
nistration establish a 
n during the next 


ttees have been organ- 


ersy over proposed 
use Rules Committec 
unittee organization 


scheduled was bv 
ittee on Science and 
| by Rep. Overton 
to review Defense 
lopment programs. 
be held next week. 
vhich this Committee 
lude the national 
luplication in the life 
nication satellite de- 
ther space programs. 
other nuclear pro- 
the controversy over 
or civilian agency 
minate role in space 
whether Project 
lipping and whether 
continue to receive 
:mittee on Aeronau- 
Science, headed by 
Kerr (D.-Okla.), has 
n funds for investi- 
As a result, it 
nore active than in 
ram is expected to be 
Kerr has studied a 
ingled out areas that 
ttention. First action 
tion hearings on ap- 
National Aeronau- 
lministration and Na- 
nN 


ttees and actions they 


clude 

Services Investigating 
estigation of con- 
h account for about 
il contract price, and 
This subcom- 


losely with the General 


has several 


management 


which 
nissile 





@ Senate Armed Services Committec 
will hold prior authorization hearings 
on procurement of aircraft, missiles and 
ships, as will House Armed Services 
Committee. This is the first time 
authorization has been required before 
appropriation in this field. 

The Senate group also will issue a 
report regarding updating of the conflict 
of interest law. 
¢ House Government Operations Sub- 
committee on Military Operations will 
issue reports on status of Military Air 


‘Transport Service aircraft moderniza- 
tion and the organization of Aerospace 
Corp. as technical adviser on Air Force 
ballistic missile programs. It also may 
review air trafic control management 
from the standpoint of military and 
civilian integration and other military 
management plans; missile base con- 
struction problems, if other committees 
such as Appropriations do not probe 
this area; and mutual weapons develop- 
ment and U. S. investments in foreign 
defense firms and facilities 


Conflict of Interest Study Panel 
Named as Kennedy Fills More Jobs 


Washington—Special panel to devise 
ways of strengthening conflict of inter- 
est laws without impairing recruitment 
of qualified personnel was appointed by 
President Kennedy last week. 

Members are Baelis Manning, Yale 
University Law School professor and 
author of “Conflict of Interest in Fed- 
eral Employment”; Jefferson Fordham, 
dean of the University of Pennsylvania 
Law School, and Judge Calvert Ma- 
gruder, former chief judge of the First 
Circuit Court of Appeals, chairman. 

Panel is to report its findings by 
Mar. 15. It also will be available to 
advise presidential appointees on spe- 
cific ethical or conflict of interest prob- 
lems. The President also named: 

e Carlisle Runge, former assistant dean 
of University of Wisconsin Law School 
and now coordinator of university's na- 
tional security studies group, assistant 
secretary of defense-personnel. 

¢ Paul B. Fay, Jr. a San Francisco busi- 
nessman, as under secretary of the 
Navy. Fay, an independent Republi- 
can who was in the President’s World 
War II torpedo boat squadron, is vice 
president of a construction firm. 

® Kenneth BeLieu, staff director of the 
Senate space committee and the Senate 
Preparedness Investigating Subcommit- 
tee, was appointed assistant secretary of 
the Navy for materiel. 

e Walt W. Rostow, professor of eco- 
nomic history at the Massachusetts In 
stitute of Technology, as deputy special 
assistant to the President for national 
security affairs. 

e Clarence D. Martin, Jr., Santa Mon- 
ica, Calif. auto dealer and son of the 
former governor of the state of Wash- 
ington, as under secretary of commerce 
for transportation. 

@Adam Yarmolinsky, Washington 
lawyer and former law clerk for Justice 
Stanley F. Reed, U.S. Supreme Court, 
as special assistant to the Secretary and 
Deputy Secretary of Defense. 

e Cmdr. Tazewill T. Shepard, Jr. 
a son-in-law of Sen. John Sparkman 
(D.-Ala.), as Naval aide to the President; 
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Brig. Gen. Chester V. Clifton, deputy 
chief of Army’s office of information, as 
military aide; Col. Godfrey McHugh, 
deputy chief of the long-range objec- 
tives group in the Air Force’s plans di- 
vision, as Air Force aide. 

e New Presidential Science Advisory 
Committee members for terms ending 
Dec. 31, 1964, are Dr. Paul M. Doty, 
Harvard University professor of chem- 
istry; Dr. Jerrold R. Zacharias, Massa- 
chusetts Institute of Technology pro- 
fessor of physics; Dr. Harold Brown, 
director of the Lawrence Radiation Lab- 
oratory, and Dr. Frank Press, director of 
the seismological laboratory at Califor- 
nia Institute of Technology. 





McNamara’s Bonus 


Washington—Secretary of Defense 
Robert S$. McNamara is due to receive 
$618,750 in bonuses for past service from 
Ford Motor Co. over the next six years, 
according to a statement filed with the 
Senate Armed Services Committee. 

The total is payable in this sequence: 
1961, $170,000; 1962, $157,000; 1963, 
$157,000; 1964, $85,750; 1965, $24,500; 
and 1966, $24,500. In McNamara’s case, 
Ford waived a stipulation that former 
employes, in order to be eligible for 
earned bonus payments, must be avail- 
able to the company for consultation. 

McNamara will also be eligible to re- 
ceive $1,315 a month at the age of 65 
under the company’s retirement plan. 

He surrendered the right to exercise 
options to purchase 7,500 shares of Ford 
stock at $66 a share and 3,000 shares at 
$47. At Ford’s current quotation of $60 
a share, the potential profit was $99,000. 

To avert a conflict of interest as Sec- 
retary of Defense, McNamara placed 
$1.1 million, after taxes, from the sale 
of Ford stock in a trust fund (AW Jan. 
23, p. 37). He started at Ford in 1946 
as assistant director of planning and re- 
signed, after one month as president at a 
salary of over $400,000 a year, to accept 
the top Defense job. 











Kennedy Extends Ban 
On U-2 Over Russia 


Washington—President John I’. Ken- 
nedy has assured the Soviet Union that 
U-2-type reconnaissance flights will not 
be resumed, but he declined to elaborate 
on whether this assurance was a con- 
cession for the release of two RB-47 
crewmen returned after seven months in 
a Soviet prison. 

President Kennedy announced release 
of the crewmen last week at his first 
news conference and called this Soviet 
action ‘“‘removal of a serious obstacle”’ 
to improved East-West relations. He 
said his decision on reconnaissance 
flights is a continuation of the Eisen- 
hower policy set last May after the U-2 
incident. 

The RB-47 was shot down July | over 
the Barents Sea, and the President said 
release of the U-2 pilot was not brought 
up in diplomatic discussions because 
of the distinction between the U-2 and 
RB-47 missions. 

Ihe Russians refused to verify a re- 
port that 11 American fliers missing in a 
C-130 flight two vears ago are alive. 
President Kennedy said thev were dis- 
cussed, but Russia stands by its previous 
position—a disclaimer of knowledge 


about the crewmen. 

President Kennedy said no one sug- 
gests that the Wiesner Group’s report 
criticizing the space effort (AW Jan. 


23, p. 79) is in every case right, but he 
called the group a “‘blue ribbon panel” 
made up of men with broad experience, 
free to make any recommendations they 
considered necessary to improve the 
national space program. 

He said he hoped that a permanent 
administrator of the National Aeronau- 
tics and Space Administration would be 
appointed before the end of last week 
(see p. 21), and that he had appointed 
an acting administrator. Deputy Ad- 
ministrator Dr. Hugh L. Dryden has 
been acting administrator since Jan. 20 
in normal succession following resigna- 
tion of former Administrator Keith 
Glennan. 

The President covered 
major points: 

e Nuclear test ban negotiations: U. S. 
has requested postponement of the Ge- 
neva meetings from Feb. 7 until late 
March to allow time for a clear, strong 
position to be developed. Disarmament 
negotiations also depend on preparing a 
positive U.S. position. 

eGold flow: Alternatives are being 
studied to Eisenhower directive of Nov 
16 reducing number of overseas military 
dependents as a means of reducing the 
flow of gold from U.S. 

e Congo relief: U. S. will airlift 1,000 
tons of food and medical supplies to th« 
African nation to relieve the current 
famine there. 


these other 
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HIPERNAS! 


It can pinpoint a long-range missile on target. Guide a 


satellite or space ship to any point in the universe. 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 


In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell’s Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 
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SUNDSTRAND AVIATION -DENVER 


2480 W. 7OTH AVENUE e DENVER 21, COLORADO 
A DIVISION f N TRANI RPORATION 


© Maximum Reliability ; 


Low temperature operation with 
proven components. 


@ Maximum Safety 
No spontaneous ignition source 
exists, and wheel containment 
is assured. 


© Minimum propellant consumption 
15% lower than the optimum 
for conventional cycles. 


© Without additional hydrogen, the 
exhaust products are useful for: 


Structural cooling 

CO, removal 

Reaction control 
Drinking water for crew 
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Military Space Tracking Needs Outlined 


By Larry Booda The planning staff at Conad-Norad System will be capable of sensing 
consists of representatives of all U.S. _ satellite pass through its beams. 
military services. Altitud t for BMEWS, however, 

The acronym Spadat will apply in- — will be for the highest part of the 
formally during the initial phases of _ traject vallistic missile—about 
organization until the system is inte- 800 na Initial satellite detection 
of the military services and their prin- grated into the over-all air and space iltitud ments will be about 
cipal unified commands at a conference defense of Conad-Norad. 3,000 iture requirements will 
called by Gen. Laurence S. Kuter, com Plans for Spadat include making use _ have t ito consideration probes 
mander of the North American Air De- of every type of sensing device includ ind el rbits out to 100,000 mi. 
fense Command. ing optical sightings Inputs would ahs 

The initial conference was national come bi radio, landline sake Some Minitrack System 
rather than international in character of the sensing systems which will be On irliest space tracking svs- 
so that U.S. needs could be ascertained tems was Minitrack. In order to be 
for the fledgling organization, which national Geophysical Year—for example, _ effecti Minitrack receiving sta- 
came into being last November when the network of Baker-Nunn telescopic _ tions ceive a signal emitted 
Norad was assigned the responsibility cameras located in India, Australia, by a satellit the very high frequency 
for military satellite detection and Japan, Hawaii, New Mexico, Florida,  rangs isuring phase differences 
tracking. This work eventually will be the West Indies, Peru, Argentina, in the vave signals between sta- 
integrated into an “aerospace” defense Spain and Iran. tions, tion, path and speed of 
operation that would include satellite Network has been under the man- _ the sat uld be computed. 
kill capability agement of the Smithsonian Astrophysi Minit ntually will be available 

Kuter presided in his other capacity as cal Observatory. Cameras are capable for det f nontransmitting satel- 
commander of the Continental Air De- of photographing faint objects and can _ lites as ground transmitter could 
His Conad staff has_ fix the position of a satellite with con- illumi tellite and the reflected 
siderable accuracy. Limitations of the — signal inalyzed 
system are that it cannot work through In 1 with other radio re- 
cover, and the field of view 1s eive latively new radio tele- 

the one at Jodrell Bank, 


sented its own requirements at a meet ngland, and the new, 
ing held at the National Space Survei yuslv from other sources large ig built, by the Navy in 
Center at Hanscom The Ballistic Missile Early Warning West \ _ can be used for satellite 


I { all 


Colorado Springs—l’irst presentations 
of user requirements for a space detec- 
tion and tracking system (Spadat) werc 
made here last week by representatives 


used were developed during the Inter 


fense Command 
been preparing plans for integrating all 
relevant sources of space information 
First step in coordinating the planning — cloud 
was taken last month when Conad pre 


restricted. Usually the cameras must scopes 
work with information obtained previ Manch 


lance Control 
Field, Mass. Participants were asked 
to prepare their own lists of require- 
ments for last week’s meeting. 
National Aeronautics and Space Ad- 
ministration, although not officially a 
part of any military group, is also pat 
ticipating with the idea of obtaining 
information on its own and other na- 
tions’ space vehicles 
Monitor for the Defense Department 
is USAF Lt. Gen. Donald N. Yates, 
deputv director of Defense Research 
and Engineering in charge of: ranges 
The surveillance center, now oper- 
ated by the Air Research and Develop- 
ment Command on a development basis 
and to gather elemental scientific infor- 
mation, is scheduled soon to become op- 
erational and will pass to Conad’s con- 
trol. Navy Space Surveillance (Spasur) 
network, with control headquarters lo- 
cated at the Naval Weapons Laboratory 
at Dahlgren, Va., will become opera- 
tional Feb. 1. Gen. Kuter and Vice 
Chief of Naval Operations Adm. James 
S. Russell will participate in commis- @ : : . war 
sioning ceremonies. Both the surveil- ‘ ae ellie Sime ATE io 2] 
lance center and Spasur will become Army’s Redhead-Roadrunner Target Missile 


integral parts of Spadat 
The Spadat organization now is Fullscale dummy of U.S. Army’s Redhead-Roadrunner target missile system (AW July 4, 
stics, weight, mass, center of 


small, with 15 Air Force officers and p. 37) simulates aerodynamic configuration and charact 

men from the Air Defense Command in gravity of actual missile, which will be flight tested for first time at White Sands, N. M., in 
training at the surveillance center. This March. Two test firings of dummy missiles were made in December to check rocket booster 
nucleus will be used for future expan- units, their line of thrust, and launch characteristics of system. Manufactured by North 
sion and will be part of the over-all American Aviation-Columbus, missile flies subsonically upersonically up to Mach 2, 
Command Operations Center of Norad. depending on mission. Speed at burnout of solid-propellant booster is Mach .9. 
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parabolic antenna, an wack a tans COOperation Theme Is Stressed 


By NASA and Defense Officials 


mitting vehicle out to 40 to 60 million 
mi. 

For tracking deep space probes, there 
is a network with receivers located 
120 deg. apart over the globe. They are 
at Goldstone, Calif., Woomera, Aus- 
tralia, South Africa and Hawaii. Gold- 
stone station was used for transmitting 
a message via the moon to the Bell 
Telephone Laboratories at Holmdel, 
N. J., a distance of 900,000 mi. There 
was a five second delay in the return 
of each signal. 

An informal arrangement has been 
made by the surveillance center with 
Project Moonwatch, a volunteer organ- 
ization that receives sighting informa- 
tion from members all over the world 
who own optical devices of 50 power or 
greater. Information is fed into a cen- 
tral office by telephone, telegraph or 
mail. 


Mercury Network 


Another tracking system that soon 
will be able to provide inputs to Spadat 
is the Mercury network, being con- 
structed to track the man-in-space Mer- 
cury capsules when the program reaches 
the point where far downrange and 
orbital shots are made. The system will 
cover the entire detection and tracking 
spectrum, including optical sightings, 
radar, interferometers and space sur- 
veillance. 

The basic network will have 18 sta- 
tions scattered over the globe so the 
maximum time that contact would be 
with a vchicle would be seven 
minutes, 

Radar tracking is now available 
through powerful FPS-17 installations 
at Ft. Churchill, Canada; Laredo, Tex.; 
Shemvya, in the Aleutian Islands; Puerto 
Rico, and in Turkey. Tracking net- 
works already in existence at the At- 
lantic Missile Range and the Pacific 
Missile Range will also be available. 

Navy’s Space Surveillance, or Spasur, 
network, which transmits a narrow 
‘fence” into space, will have a capabil- 
itv of detecting non-radiating satellites 
to 3,000-naut. mi. altitude. It now con 
sists of two sections of “fence” across the 
southern part of the U.S., with an un- 
covered portion in the center. The gap 
will soon be plugged with a 50-kw. CW 
transmitter which will be located at 
Wichita Falls, Tex. This transmitter 
will eventually replace the lower power 
transmitters already in existence. A 
data acquisition network will extend 
from Georgia to California. Informa- 
tion is fed into an “unmatched” com- 
puter located at the Naval Weapons 
Laboratory, Dahlgren, Va. 

Miscellaneous inputs for Spadat will 
be received from private telescope own- 
ers and the larger telescopes operated by 
universities. 


iost 
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Washington—Top officials of the 
Defense Department and the National 
Aeronautics and Space Administration 
are deliberately stressing an atmosphere 
of cooperation, and they are promoting 
the high-level Aeronautics and Astro- 
nautics Coordinating Board as the most 
effective for continuing liaison. 

In the early weeks of the new Ken- 
nedy Administration, top Pentagon and 
space agency officials appear anxious 
to counteract reports of a fight brewing 
between NASA and the Air Force over 
the assignment of space roles and mis- 
sions. Former NASA Administrator 
Keith Glennan attributed a new spirit 
of NASA-military cooperation to AACB 
just before he left office, and NASA, 
USAF and Defense officials continue to 
urge the theme of cooperation. 

Despite this peaceful facade, the Air 
Force is continuing its drive for a larger 
share of the national space program. 
First official discussion of the USAF 
campaign came when Air Research and 
Development Commander Lt. Gen. 
Bernard A. Schriever described USAF 
plans for expanding its role to the Amer- 
ican Astronautical Societv (AW Jan. 
23, p. 32). 

Congress took its first official notice 
of the Air Force-NASA_ controversy 
when the House space committee staff 
prepared a report blaming the situation 
on a lack of leadership and definite as- 
signment ef responsibilities by President 
Eisenhower (AW Jan. 23, p. 33). 

Defense Department and NASA 
hope the Kennedy Administration will 
provide stronger management for the 
space program and that the AACB will 
continue to reflect what is termed an 
effective means of liaison. AACB is 
headed by Dr. Hugh L. Dryden, 
deputy NASA administrator, and Dr. 
Herbert F. York, director of defense 
research and engineering, both of whom 
are empowered to make policy decisions. 

All policy decisions made on the basis 
of information exchanged and through 
discussions of AACB and its panels 
have been accepted by the two agencies. 
Machinery to appeal board decisions 
through the Defense Secretary and 
NASA administrator to the President 
has so far been unnecessary. 

Some board decisions have required 
surrender of functions, and most of 
them are obvious attempts to avoid 
duplication and cut costs. They include: 
e Booster development and _procure- 
ment is done bv a single agency for 
each major launc.i vehicle. NASA will 
continue development of Saturn, 
Centaur and Scout both for civilian 
and militarv activities. Air Force has 


this responsibility for Atlas, Thor and 
Agena, and the Army for Redstone. 

e Tracking net joint use has been 
arranged for development of Centaur 
and the Advent communications satel- 
lite. NASA plans to use its worldwide 
net for the first six Centaur develop- 
ment launches, but will shift to DOD, 
the operational Advent net as soon as it 
is ready. This could be as early as the 
fourth Centaur development flight, 
scheduled in about a vear. 

© Kesponsibility for releasing scientific 
orbital information has been assigned to 
NASA. This previously was done by 
NASA, the Air Force through its Space- 
track facilities, and the Navy through 
its satellite detection net. 

e Pad construction and modification 
will be designed and funded at the 
Atlantic Missile Range jointly by NASA 
and the Air Force. 

The over-all liaison system has been 
reorganized, eliminating seven com- 
mittees and absorbing functions they 
performed in the AACB panels. 

The long-dormant Civilian-Military 
Liaison Committee, existing by: stat- 
utory requirement of the 1958 Space 
Act, has not met since December, 1959, 
nor had a chairman since William M. 
Holadav’s resignation last April. The 
AACB informally filled the void until 
it was made the official liaison group 
Sept. 13. 

Elements eliminated by board review 
were the NASA-Advanced Research 
Projects Agency Manned Satellite 
Panel; Defense Department Advisors 
Committee on Communications Satel- 
lites; Interim Saturn Committee: 
ARPA Recoverable Booster Panel; 
NASA-Defense Space Sciences Com- 
mittee; NASA-Defense Advisory Com- 
mittee on Bioastronautics and NASA- 
Defense Committee on Space Flight 
Ground Facilities. 

Che manned satellite panel was active 
preceding assignment of Project 
Mercury to NASA’s Space Task Group, 
but then did not meet for over two 
years. The communications | satellite 
group also was established by ARPA 
and was inactive. The Saturn panel 
functioned while the booster was being 
transferred from Army to NASA. 

AACB panels are Manned Space 
Flight, which includes joint life sciences 
discussions; Unmanned Spacecraft, in- 
cluding space sciences, communications 
and weather satellites; Launch Vehicles, 
with a Centaur management group and 
a Scout coordinating element; Spacc 
Flight Ground Environment; Support- 
ing Space Research and Technology, 
and Aeronautics. 
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MR-2 Capsule to Carry 
A 40-lb. Chimpanzee 

Washington—A 40-lb. chimpanzee 
will be flown in the second Mercury- 
Redstone capsule to qualify the life 
support system and provide a measure 
of performance ability during 4.5 min. 
of weightlessness. 

The test is scheduled this week, and 
if successful, it will set the stage for 
manned ballistic flight in the third 
Redstone-boosted capsule, which could 
be launched this spring. 

Flight trajectory will be flatter than 
the profile for MR-1, launched Dec. 16 
to test the combination of production 
capsule and Redstone booster (AW 
Dec. 26, p. 16). 

In addition to first qualification of 
the environmental system, MR-2 will be 
the initial test of the booster abort sens 
ing system on a closed loop, first use of 
the impact bag to attenuate landing 
shock, and first use of the Project Mer- 
cury control center. 

MR-1 flight had an altitude of 130 
mi. and a range of 235 mi.; MR-2 will 
be programed to a 115 mi. altitude, 
with an impact range of 290 mi. This 
trajectory will reduce forces from 12g 
to Ilg. 

The chimpanzee, 42-48 months old, 
will be carried in a pressurized chamber, 
restrained on a contoured couch. The 
flight animal will be selected from 
among six which have been at Cape 
Canaveral several months and will per- 
form a psychomotor shock-avoidance 
test during the flight. Mercury chimps 
have been trained by the Air Force at 
the Aeromedical Field Laboratory, Hol- 
loman AFB, N. M. 

A movie camera will record the 
chimpanzee’s reactions, and a second 
camera will record the instrument panel 
during flight. 

The MR-2 flight sequence program 
essentially duplicates the MR-1 flight. 
The Redstone has about 2.5 min. burn- 
ing time, during which it reaches a 
34-mi. altitude and 4,000 mph. velocity. 
At burnout, the escape tower is jetti- 
soned and three posigrade rockets 
ignited for booster separation. Oscilla- 
tions are damped by the automatic 
stabilization and control system. Five 
seconds after separation, the autopilot 
reorients the capsule 180 deg. so that 
blunt end is forward. 

Near apogee, control jets push the 
blunt face 35 deg. above the horizontal 
plane, and at apogee three retrorockets 
are ignited and the rocket pack jetti- 
soned. 

The autopilot then will orient the 
capsule in a shield-down attitude for 
re-entry. Drogue chute will deploy at 
21,000 ft. and main chute at 10,000 ft. 

Heat load on the Redstone capsules 
is about 100F on the beryllium shield 
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and 250-300F on the afterbody. Atlas 
capsules will use an ablation shield 
which will experience 3,000F loads 

The MR-2 capsule contains four 
telemetry channels, each with a backup. 
Two channels will transmit heart rate, 
the third respiration, and the fourth 
data measurements on structural heat- 
ing, cabin pressure and temperature, 
noise and vibration. The data channel 
will be linked to 90 sensors in the 
capsule. Electronic systems are powered 
by silver zinc batteries. 

The MR-2 experiment is the first 
under the new National Aecronantics 
and Space Administration policy to pro 
vide official information prior to a 
launch. 

Previously, official information on 
space flights was embargoed until launch 


(AW Jan. 2, p. 15). 


USAF Plans Reverse 


Airlift From Congo 


Wiesbaden—U. S. Air Forcx 
tentative plans for a reverse airlift from 
the strife-torn Congo, ferrying out the 
troops of dissatisfied nations that it had 
flown into the republic during the ini- 
tial crisis late last summer 

One country, the United Arab Re- 
public, already has ordered its 519-man 
contingent withdrawn to protest United 
Nations refusal to forciblv restore dé 
posed left-wing Premier Patrice Lu- 
mumba to office. Other African na- 
tions probably will follow. 

As of late last week, no formal order 
for a UAR airlift had been received at 
U. S.-Air-Force’s-in-Europe headquarters 
here, but it was expected, and off- 
cials were tentatively planning to begin 
the move by mid-February. 

In announcing the decision to with- 
draw its troops, the UAR last week de- 
manded that they be returned from the 
Congo by Feb. 1. It is doubtful, how- 
ever, that the deadline can be met. 

The airlift of the UAR troops, and 
those of any other nations following 
suit, would only be made by USAF at 
United Nations request. 

Meanwhile, the 322nd 
headquartered at Evreux, France, which 
last summer spearheaded the transport 
of troops into the Congo, has begun 
an “‘anti-famine’”’ airlift in an effort to 
help resupply the destitute republic. 

Airlift began last week as four Lock 
heed C-130 turboprop transports ferried 
100 tons of dried fish over the 4,000-mi. 
route from Flesland, Norway, to Lula- 
burg. In all, more than 1,100 tons of 
foodstuffs are scheduled to be flown in 
from Norway and four African nations 
by C-130s and Douglas C-124s of the 
Military Air Transport Service 
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Navy Bureau of Ships will design and 
uupment for a_ shipboard 
yunications terminal capa- 
nicating with two Army 
through the Army’s Ad- 
itions satellite. 
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Lockheed 


Aircraft Corp. has a $100,- 
000 Nat 


\eronautics and Space 
Admin n contract to study space- 
craft ren is techniques (AW Nov. 
7, p. 2¢ Space Technology Labora- 
tories i ntractor in the six-month 
project 


Dr. George B. Kistiakowsky, former 
scientific iser to President Eisen- 
hower, ted the chairmanship of 
Itek Co Itek Science Board last 
week. K wsky replaces MIT Prof. 
Jerome Viesner, special assistant 
for scien | technology in the Ken- 
nedy Ad stration (AW Jan. 16, 


p. 29 


Beech 
Fiscal 196¢ 
increase 


Aircraft Corp. total sales in 

re $98,873,800, a 10.4% 

the same period the previ- 
ous year. Business and commercial air- 
craft sale iched an all-time high of 
$46,570,254, up 22% over Fiscal 1959 
and military sales equaled the previous 
year's vo Net income in Fiscal 
1960 was an all-time high of $4,854,059, 
equal to $5.41 per share, an increase of 
22.3% over Fiscal 1959. 

Navy has awarded an $8.3-million 
contract Westinghouse Electric 
Corporation for production of the 
radar portion of the air missile control 
system of the McDonnell F4H-1. 


Modified Pratt & Whitney J57 tur- 
bojet wili turn an electrical 
generator for Hartford (Conn.) Electric 
Light Co. during peak load hours, pro- 
ducing from 8,000 to 10,000 kw. Regu- 
lar jet fuel will be used. 





Halaby Electra Flight 
Los Angeles—Najeeb E. Halaby, Ken- 
Administration Federal Aviation 
Agency administrator, was to fly the 
Lockheed Electra late last week as part 
of a personal review he has been con- 
ducting of the Electra modification pro- 
gram. 

Halaby said he is convinced that all 
necessary modifications of the airplane 
have been completed but that he 
wanted to assure himself first-hand that 
the aircraft is ready for airline duty. He 
said he planned to fly the Electra “up 
to and beyond the conditions the public 
will fly in it.” 
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Excess Seat Problem Will Grow This Year 


Jet deliveries to expand trunks’ surplus capacity, 
which depresses load factors, utilization rates. 


By L. L. Doty 


Washington—Excess capacity problems, which plagued the domestic trunk- 
line industry during 1960 and held its annual profit to the lowest level since 
1949, are now expected to continue through 1961. 

As first predicted by Aviation Week (Dec. 28, 1959, p. 28), a slight 
increase in revenue passenger miles during 1960 was rapidly outstripped by a 
persistent rise in available seat miles, depressing the industry’s average load 


factor and its aircraft utilization rates. 


Scheduled delivery of more than 100 


additional turbojet transports during 196] will magnify the surplus seat 
prcblem and threaten continuation of the steady drop in load factors that 


began eight months ago. 

Revenue passenger miles during 1960 
fell off sharply month-by-month to cul- 
minate in a modest 4% increase for the 
year, compared with a 15% jump in 
1959. The dwindling traffic figure was 
most pronounced in November and De 
cember when revenue passenger miles 
showed 3% and 4% decreases respec- 
tively. 

Available seat miles rose steadily dur- 
ing the year, although the upward trend 
was arrested in November and Decem- 
ber when the monthly volume was 
held at an almost constant level. Neve1 
theless, in each of the two months, th« 
industry load factor took its worst drop 
of the vear. 


Unrealized Potential 


The current situation suggests that 
the domestic trunkline industrv is not 
achieving the full utilization potential 
of its fleets. In addition to retiring a 
number of piston-engine aircraft into 
inactive status, the industrv had held 
utilization of its turbojet fleet to ap 
proximately 8 hr., a figure which in 
cludes such activities as flight training 
and charter operations. Highest rate has 
been attained by Continental Air Lines, 
which has averaged a 10.58-hr. utiliza 
tion since it began service with its Box 
ing 707 fleet. 

During 1962, when only a small num- 
ber of jets are scheduled for delivery, 
the industry will have a shert breathing 
spell during which the gap between 
trafic growth and capacity increases can 
be narrowed. 

In 1963, however, the problem will 
loom again when production of me 
dium-range jets will create a new rash 
of aircraft deliveries for scheduled serv- 
ice. 

The national economy may rebound 


early this vear from the economic re 
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cession of the past six months and pro- 
mote a resumption of normal traffic 
growth. As previously pointed out 
(AW Feb. 28, p. 38), airline business 
is extremely sensitive to the fluctuations 
of the Gross National Product, which, 
after a 15% increase in the first quarter 
of 1960, fell 1.5% in the third quarter 
and showed no change in the final quar- 
ter of the vear. 

In view of the GNP trend last vear, 
coupled with a decline in personal in- 
come in the last half of 1960 and a 
decided drop in corporate earnings be 
ginning carly in the vear, airline traffic 
made a remarkably strong showing dut- 
ing 1960. Contrasted with 1960's 4% 
gain, revenue passenger miles suffered 
decline during the recession 
1958. 


a 0.3% 
vear of 


industry's Future 

his record suggests that should the 
gencral economy resurge early this vear, 
lirline trafic growth mav be quickh 
restored to prevent a further depression 
of load factors. Thus, the immediate fu 
ture of the trunkline industry depends 
on an early general economic recovery, 
plus continued attempts to generate 
new traffic and a reshaping of the pres 
ent pattern of airline routes—a move 
that began last vear with the proposed 
merger of Capital Airlines into United 
Air Lines. 

l’irst revenue passenger miles 
were hit hardest by 1960's traffic reces- 
Volume for the vear declined 
6%, and in onlv two months of the 
vear did first class revenue passenger 
miles register an increase. The drop in 
19%, in November it 


class 


sion 


December was 
was 16% 

As a result, the industry was forced 
to curtail first class capacity severely. 


By the end of 1960, available first class 


seat miles for the industry had declined 
0.7%. This reduction began in June 
when, for the first time, the volume of 
coach seats sold accounted for more 
than 50% of all seats sold. In October, 
first class traffic returned to its domi- 
nant position by a small margin. 

First class load factors have declined 
consistently for the last 15 months. In 
December, the industry first class load 
factor dropped 4.4 points to a low 51%, 
compared with a 1959 average of 60%. 
First class load factor for 1960 was 
only 56%, compared with 59% for all 
types of traffic. 


Coach Growth 


On the other hand, coach traffic con- 
tinued to climb spectacularly, failing 
by only a fraction to match first class 
trafic in revenue passenger miles for 
the vear. Coach trafic showed a 17% 
gain for the year with a 63% load 
factor, despite a 19% increase in avail- 
able seat miles. However, one disturb 
ing factor appears in the coach record: 
load factors, while relatively high, regis- 
tered an increase in only four of the 
last 14 months. 

Generally, it is difficult to pinpoint 
the traffic depression to anv particular 
market or geographical area with one 
exception: carriers serving the Florida 
market from East Coast business cen- 
ters have consistently failed to generate 
sufficient trafic to maintain high load 
factors. ‘l'raffic activities of other trunk- 
lines varv widely. 

An analvsis of airline business during 
December, for example, shows that only 
three of the 12 trunklines were able to 
report an improvement in revenue pas- 
senger miles over December, 1959 
United led the industrv with a 30% 
increase in total revenue passenger 
miles. ‘The airline reported a 60% in- 
crease in coach traffic and a 3% in 
crease in first class traffic. 

Braniff ended the month with a 4% 
trafic gain. The carrier’s emphasis on 
coach traffic since its acquisition of 
turbojet equipment is illustrated by 
107% increase in coach traffic coupled 
with a 21% decline in first class traffic 
In contrast, Delta reported a 16% rise 
in first class business compared with a 
small 4% coach increase for a_ total 
10% gain in all categories of traffic 

Because of its current engineer strike, 
Northwest Airlines’ business fell off 
23% and available seat miles were sliced 
by 20%. 

American experienced a 7% decline 
in over-all revenue passenger miles, with 
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a 25% decrease in first class traffic and a 
22% increase in coach traffic. However, 
the airline ended the year with a 12% 
increase in total revenue passenger miles 
over 1959. American says the 6.4-billion 
revenue passenger miles flown in 1960 is 
a world record. 

Effect of turbojet equipment on seat 
productivity is illustrated by American 
Airlines’ experience during two full 
years of Boeing 707 operations. During 
that time the carrier’s 707 fleet carried 
2.8-million passengers a total of 4.5- 
billion passenger miles. By contrast, it 
took close to four years to accumulate 
the same traffic totals with the airline’s 
fleet of 58 Douglas DC-7 transports— 
almost twice the size of the 707 flect. 

Big four carriers—American, Eastern, 
TWA and United—were generally morc 
successful during December than the 
eight smaller trunk lines. Revenue pas- 
senger miles of the larger carriers de- 
clined only 2%, available seat miles 
rose about 4% and load factor fell from 
60% in December, 1959 to 57% last 
month. 

The smaller airlines reported an 8% 
dip in revenue passenger miles, a drop 
of 6% in available seat miles and a de- 
cline in load factor from 54% to 52%. 
The eight airlines showed a 2% in- 
crease in coach trafic, compared with a 
26% increase in coach traffic registered 
by the Big Four. 

Big question mark in the immediate 
future is the value of the Florida mar- 
ket to the seven trunklines which now 
serve the area with turbojet equipment 
Eastern, National and Northeast, closely 
competing for trafic on East Coast 
routes into Florida, continued to rr 
port load factors substantially below th« 
industry average. Although Eastern ex 
perienced a 11% decrease in revenue 
passenger miles in December, available 
seat miles were sliced 14% to raise the 
monthly load factor from 49% to 
50.3%. National’s load factor dropped 
two points to 50.9%, since a 12% re- 
duction in available scat miles was off- 
set by a 16% drop in revenue passenger 
miles. First class traffic of both car- 
riers declined sharply, while coach traf- 
fic remained fairly stable. 

Northeast Airlines, with a 47% load 
factor—down one point from December, 
1959—reported a 5% decrease in rev- 
enue passenger miles. The carrier’s first 
class trafic jumped 20%, but coach 
trafic was down a severe 20.6% 

Although Continental’s load factor 
fell from 53% in December, 1959 to 
47% last vear, the carrier’s trafhc 
dropped only 5%. Coach traffic was up 
18%, but first class dipped nearly 167 

TWA, which has had a 9.5-hr. dailv 
utilization record with its Boeing 707- 
320 turbojet fleet and is now operating 
54% of its schedules with jets, expe- 
rienced a 15% decline in traffic during 
December. Capital Airlines reported a 
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Rolls Modifies Tyne Disk 

London—Failure of Rolls-Royce Tyne turbine disks, which was due to an obscure 
metallurgical problem, has forced Rolls-Royce to change the manufacturing process 
for the disk and to scrap 3,500 disks made prior to the incident (AW June 6, p. 43). 

The disks involved included not only the last two high pressure compressor stages 
but all the turbine disks as well. The possibility of reworking the forgings was 
considered but was ruled out. 

In the new process, both the disk profile and the material, ferritic stainless steel, 
REX 535, has been retained but the ductility has been raised nearly 15% by 
improving the steel quality and ensuring more hot working and better grain flow 
during reduction of the blank. Heat treatment techniques also have been modified. 

The purity of the metal has been improved by switching to vacuum melting of 
the stock material, and the better grain flow has been achieved by considerably 
increasing the length-to-diameter ratio of the billet so that the reduction of the 
billet during forging involves more hot working. The forging program itself has been 
revised. 

The failure proved to be one of the most perplexing problems that Rolls has 
encountered, finally reducing to a statistical problem involving scatter factors of the 
physical properties of the material. Although the decision was finally taken to scrap 
all the original disks, the statistical analysis predicted that less than one in 200 of the 
disks would be affected. 

Major Tyne setback followed bursting of a disk on a testbed last May after 21,000 
hr. of engine testing, including a comprehensive program of testing at overload 
conditions. It coincided with the final stages of the route-proving trials of the Tyne- 
engined Vickers Vanguard and came within a few days of the aircraft’s certification 
(AW Dec. 5, p. 41). 

An inspection of every engine that had flown revealed one other disk with a crack 
radiating from the bore—with virtually the same origin as the burst disk—and all 
Vanguards were grounded. 

Stringent investigations of the turbine disks followed, and “short life” engines 
were made available so that flight test programs with the aircraft could proceed. 

Because the failure was difficult to reproduce, the investigations were protracted. 
Rolls’ management decided to consult world experts and consultants from engine 
manufacturers, steel alloy makers and research centers before confirming the statistical 
nature of the problem. 

Compressor and turbine disks are now in full production, using the new tech- 
niques and are being fitted to all new engines and as replacements for those engines 
running with short life disks. Engines with the » disks and modified up to 
the latest standard are now being delivered for installation in Vanguard and Canadair 
CL-44 aircraft. 











7% increase in coach trafic during the ron 1g competition together 
month, but a 20% dip in first-class busi- nt transitional costs which 
ness gave the airline a 14% loss in all ren ig off as anticipated when 
tvpes of traffic handled re first launched, will place 
There is a tendency to consider last emands on an_ industrv 
month’s midair collision over New York — whi illv has been denied the 
(AW Dec. 26, p. 26) as the chief reason benefits of withheld profits as a means 
behind December’s poor record. Al- g working capital. 
though it has been fully demonstrated It, 1961 will undoubtedly 
that highly-publicized accidents have a __ pt mtinuation of the transi- 
decided but short-term affect on airline 101 vhich began in late 1959 
business, the December record appears wi! first visible signs of the need 
to most observers to be a normal se for tarted to appear. Few car- 
quence to the dismal showing in No rier the risk of low load factors 
vember when traffic fell 3% and load for tended period of time, and 
factors dropped 2.7% most ls of major carriers have felt 
Net result of the current situation for time that mergers are an in- 
will be continued stress on sales, market ition to the financial prob- 


ing techniques and new means of gen Cc! rriers are expected to mect 
erating traffic, all of which will intensifh hu t two vears. 

competition that has already reached a D te the rash of merger rumors 
heated level. Services to passengers, wl ‘ throughout the industry, 
ipidly grow ther firm discussions on mergers 


source of one of the most 1 
ing cost factors in 1960, will be ac ct f the trunklines at this 
celerated this year and will draw hea n than the proposed consolida- 
ily on the resources of individual cat tior ted with Capital and TWA 
+ 


remming 


riers. These heavy expenses 
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U. S. Foreign Air Policy Radically Revised 


Washington—President Eisenhower's 
last minute decision in the controversial 
transpacific route case indicates that the 
Kennedy Administration has inherited 
a drastically revised U.S. international 
aviation policy, one that calls for nego- 
tiating bilateral air transport pacts on 
diplomatic rather than economic bases. 

The executive decision, an abrupt 
switch from the position the U.S. has 
held since the first major bilateral agree- 
ment was signed with Britain in 1946, 
brought to a close the highly expedited 
transpacific case with virtually no route 
structure changes in the entire Pacific 
area. President Eisenhower issued the 
decision less than 24 hr. before he left 
office. 

If the new policy stands, it will mark 
a victory for a number of foreign flag 
carriers who have urged their govern- 
ments to make bargaining for new 
routes to the U.S. an affair of state 
rather than an economic transaction. 
The possibility of such a policy change 
was first predicted by Aviation WEEK 
(AW Jun. 13, p. 38). 

How strong an effect the Eisenhower 
action will have on the new administra- 
tion is still a matter of conjecture since 
it is undoubtedly too early for Presi- 
dent Kennedy to evaluate the decision. 


It is the prerogative of the new Presi- 
dent to order the CAB to review trans- 
pacific routes for his consideration, but 
such a move does not appear likely 
within the immediate future. 


Foreign Pressure 

However, Kennedy will be subjected 
to the same pressures, if not stronger, 
that were applied to the Eisenhower 
Administration by foreign governments 
seeking new air routes to and through 
the U.S. on a diplomatic level. For 
example, it has been reported that 
British Prime Minister Harold Mac- 
millan brought up the subject of in- 
ternational air routes in recent discus- 
sions with President Eisenhower. Issues 
raised to this level will naturally force 
the new Administration to formulate 
some basic policies to guide it in forth- 
coming bilateral negotiations. 

In his original letter to the CAB 
dated Feb. 18, 1959—calling for a 
Board review of the Pacific route com- 
plex, Eisenhower said his Administra- 
tion “‘is firmly committed to the view 
that the public interest requires com- 
petitive American flag service at the 
earliest feasible date on all interna- 
tional air routes serving major United 
States gateways.” He added: 

“Over the North Atlantic our ob- 
jective has been substantially achieved, 
but in the Pacific, because so far it has 
not been deemed feasible, very little 
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progress in the desired direction has 
been made.” 

In his letter of Jan. 18, in which he 
disapproved Board route recommenda- 
tions with minor exceptions, he stated 
that his decision was “predicated solely 
on considerations of foreign policy, a 
responsibility that is mine and which 
the Board, of course, does not share.” 


Damages Foreign Relations 


He noted that the addition of new 
carriers on the route would affect 
foreign relations “adversely.” Increased 
capacity, he said, should not be ap- 
proved unless traffic forecasts show that 
such capacity can be absorbed without 
“engendering a legitimate fear abroad’ 
that U.S. carriers would absorb so 
much business they would hurt foreign 
flag carriers economically. He con- 
cluded that the approval of the Board’s 
recommendations “‘would unsettle our 
international relations—particularly with 
Japan, which would be faced with an 
additional United States carrier on all 
but one of the now existing four routes 
from the United States to Tokyo.” 

The clearly stated policy is a direct 
corollary to Eisenhower's decision to 
grant a Los Angeles route to KLM as 
a result of high-level Dutch government 
insistence that failure to give the air- 
line such a route would strain relations 
between the two countries. State De- 
partment earlier had adamantly re- 
fused to award the route to KLM on 
grounds that such an operation would 
not be economically sound. 

A Treasury Department warning that 





Eastern to Lease 720s 


New York—Eastern Air Lines has ar- 
ranged to lease 10 Boeing 720s from the 
Prudential Insurance Co. instead of buy- 
ing the jets from the manufacturer. 

Under the arrangement, Prudential 
will purchase the 10 720s and turn them 
over to Eastern on a 10-year lease. The 
airline had originally ordered 10 of the 
720s from Boeing and later boosted the 
total to 15. The additional five airplanes 
will be purchased directly by Eastern. 
Most of the 15 planes will be delivered 
this year. 

The deal, negotiated for Eastern by 
Kuhn, Loeb and Co. and Smith, Barney 
and Co., involves a purchase price of 
$47,750,000 for 10 720s and 20 spare 
engines. 

Eastern expects the first airplanes it 
will buy directly to be financed through 
cash flow and not to involve financial 
strain. The lease assures financing for 
the other 10 planes without straining the 
airline’s resources. 











granting of the KLM route would only 
serve to compound the currently un- 
favorable U.S. balance of trade caused 
Eisenhower to reverse his decision in 
the case. Although it has not yet been 
officially reported, Aviation WEEK 
has learned that Italy has been given 
a route to Los Angeles under the 
terms of a renegotiated bilateral because 
of the high volume of traffic flying be- 
tween the U.S. and Rome. 

The recent report issued for the 
White House by United Research 
Corp. on international air transporta- 
tion (AW Dec. 19, p. 40) undoubtedly 
had a strong influence on the final 
Eisenhower decision on Pacific routes. 
The report recommended the use of 
a traffic formula as a determining factor 
in deciding how many carriers should 
be assigned to each long-range inter- 
national route. 


Traffic Formula 

Traffic currently available to U. S. 
carriers on transpacific routes is less 
than that set in the United Research 
formula as the dividing line between 
one and two airlines. 

The case itself was rushed through 
to a final decision by the Board with 
almost unprecedented speed. In the 
words of one airline attorney, “we 
found procedural deadlines, at times, 
to be almost unreasonable.” In the 
final decision, each member of the 
Board dissented on one or more points. 

Because Eisenhower disapproved the 
international phase of the Board’s deci- 
sion, the Board decided “to give further 
consideration to the domestic phase of 
this proceeding, and for that purpose, 
to stay its decision . . .” Under the 
decision, Western Air Lines would have 
been added as a new carrier between 
the West Coast and Honolulu. 

Here are the segments of the Board’s 
recommendations which Eisenhower 
approved and which the Board sub- 
sequently ordered into effect: 

e Northwest Airlines’ authority renewed 
indefinitely to serve Okinawa, Korea, 
Taiwan, Hong Kong and the Philip- 
pines. 

ePan American World Airways’ 
authority renewed indefinitely to serve 
Japan, Viet Nam, Singapore, Sumatra, 
Java, Malaya, Thailand, Burma and 
points within India and Pakistan lying 
north of the 20th parallel. 

e Pan American’s certificate amended 
to redesignate Australia as an_ inter- 
mediate point and adding Java as a 
new intermediate point on its South 
Pacific route. 

e South Pacific Air Lines’ temporary 
certificate renewed for a period of five 
years, its certificate amended to te- 
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Convair 990 Coronado Makes First Flight 


Convair 990 Coronado jet transport made its first flight Jan. 24 at San Diego, Calif., with chief engineering test pilot Don Germeraad at 


the controls. Plane was taken to 25,000 ft. after clearing the runway in 3,500 ft.; flight lasted 2 hr. 34 min 
four General Electric CJ805-23 aft fan turbojets and is designed to cruise at 640 mph. (AW Dec. 5, p. 42) 
(formerly designated the 660) is being static tested in the San Diego structures test laboratory, for checks 


engine pods, gear and control surfaces. 


designate the terminal point Socicty 
Islands as an intermediate point on a 
new route to the terminal point iyi 
via American Samoa and Western 
Samoa, plus authorization to carry mail 
on a nonsubsidy- basis. 

e Trans World Airlines’ 
amended to authorize service 
Bangkok to Hong Kong and its authori 
zation to serve Manila renewed. 

If the original CAB decision had 
stood, Northwest Airlines would have 
won a new route from Boston, New 
York, Philadelphia, Washington Balti- 
more, Detroit and Chicago to ‘Tokyo 
via Honolulu. The East Coast cities 
would also have been coterminals on 
its existing route to the I'ar East via 


certificate 
bevond 


Anchorage. San Francisco and Los 
Angeles would have been added as 
cotcrminals with Seattle and Portland 

Pan American’s certificate would have 
been amended by adding New York as 
a coterminal point with San I'rancisco 
and Los Angeles on the central Pacific 
route and bv the authorization of 
service to intermediate points within 
Java. 

\ new route segment have 
been granted the carrier from the tet 
minal point New York via Fairbanks, 
Alaska and intermediate and terminal 
points within Japan subject to a con- 
dition that would prohibit single-planc 
service between Seattle-Tacoma and 
points west of Honolulu via Fairbanks. 


| 
would 


BUA Plans $55-Million Jet Fleet 


London—British United Airways, larg- 
est British independent airline, will 
spend about $55 million on jet airliners 
if applications are granted for a new 
range of scheduled services, nearly all 
of which would duplicate existing serv- 
ices by other British airlines. 

The jet fleet would consist of “four 
long-range aircraft such as the VC 10 

ind] five short-range aircraft such as 
the DH Trident,” savs BUA, which is 
pledged to buy British aircraft 

BUA has applied to the Air Transport 
Licensing Board for permission to run 
17 vear-round services to European cen- 
ters, 13 seasonal vacation routes in 
K.urope and five long-haul services to 
Khartoum, Lagos, Johannesburg, Singa- 
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pore and Hlong Kong. All but three of 
these routes are already served by cither 
British Overseas Airways Corp. or Brit- 
ish European Airways. BEA has con 
firmed that it will oppose the applica 
tions and BOAC’s attitude—currenth 
“under consideration’’—is likely to be 
similar 

his move by BUA is the first major 
ittempt to take advantage of the new 
freedom granted to British independents 
last Februarv under the Civil Aviation 
(licensing) Bill which abolished BOAC 
and BEA monopoly rights to scheduled 
services. Outcome is uncertain because 
powerful influences are pulling both 
ways. British aircraft manufacturers are 
hungry for orders and would feel refusal 
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All FAA Development 
Now Assigned to BRD 


Washington—1! cderal Aviation 
Agency iu of Research and De 
velopm« een given full re- 
sponsil f ill modifications, im- 
prove! ting and direct support 
ictivit “isting air navigation, 
traffic | and communications 
facilitic ling to its previous re- 

search and develop- 

nt and techniques. 
taken by FAA Adminis- 
just before leaving the 
ided to better define an 
ipping responsibility which 
tween the Bureau of Re- 

Development and the 

ilities and Materiel. The 
ntinue to purchase, install 

quipment and facilities 

\A, except for prototypes 
which will be pur- 
| and evaluated by BRD 
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Our Passenger Service Representatives, Mr. 
McDonough, are another reason why Amer- 
ican Airlines is the first choice of experienced 
travelers. They are ‘‘goodwill ambassadors’; 
experts to the tips of their prim white gloves, 
roving information specialists who smooth 


your journeys AMERICAN AIRLINES 


h a smile. Americas leading Airline 





Trunks Oppose United-Capital Merger 


Washington—Major trunk _ airlines 
last week warned the Civil Acronautics 
Board that the proposed merger be- 
tween Capital Airlines and United Air 
Lines would divert large amounts of 
business and saturate major routes 

Testifying before the Board in oral 
argument, several carriers agreed that 
approval of the proposed merger on an 
all-or-nothing basis would be 
trous, creating losses in now-proftable 
operations. 

Northwest Airlines and Continental 
Air Lines both said the effect the 
merger would have on them would be 
heavy diversion of trafhe and revenues, 
which would place them in a precarious 
competitive position. Northwest said 
the annual diversion loss it would 
experience would be $9.5 million, and 
Continental said it would lose $670,000 
vearly. Both airlines said that approval 
of such a merger could create a trend 
toward absorption of smaller trunk 
carriers by the large airlines 

National, Eastern and Delta asked 
the Board to keep United out of long 
haul markets currently served by them 
in competition with Capital Phe 
added that such competition actually 
does not now exist because Capital 
has stopped providing really competi 
tive service. Delta took the position 
that entry of United turbojet transport 
competition in the New York-Atlanta 
New Orleans markets would ove 
saturate that route to the point where 
one of the carriers would be forced to 
abandon operations, hinting it might 
be Delta 

Eastern asked that United be kept 
out of the New York-New Orleans 
and Atlanta-Florida markets. Other 
wise, according to FEastern’s figures, 
there would be a diversion of at least 
$10 million annually. National spec 
ifically asked the Board not to award 
routes to United that 
when Capital was given authority to 
fly from Buffalo to Florida. National 
said transfer of such routes to United 
would seriously hurt 
operating in that area 

I'wo local service carriers, Alleghen 
Airlines and Mohawk Airlines, asked 
that United be kept off routes in 
which they are now well established 
Allegheny wants to block transfer of 
Capital’s authority to United on the 
New  York-Harrisburg, Philadelphia 
Pittsburgh, Harrisburg-Pittsburgh and 
Pittsburgh-New York routes. ‘The local 
carrier said that it realizes the greatest 
amount of its from 
markets 

Mohawk said it would lose a sul 
stantial amount of revenue if United 
permitted to operate on the 


disas- 


it was denied 


ITTICTS now 


revenues thes 


wecr'c 
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Buffalo-Detroit route which Mohawk 
now operates. The carrier also said if 
such revenue losses were permitted, it 
might have to ask the Board for more 
federal subsidy. 

Labor unions involved in th 
proceedings expressed dissatisfaction 
with emplove-protective pro 
\ir Line Pilot’s Assn. and Air Line 
Stewards and Stewardesses Assn. said 
it would back down from its former 
demand that discharged emploves be 
paid 100% of his average salary for 
five vears and would accept a provision 
that would guarantee the 
100% for one year and 60% for the 
remaining five vears. 

ALPA-ALSSA also raised the 


tion of when the 


1hic rger 
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emploves 


ques 


discharge of an 
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Terminal Area Jet Speed Limits, 


Planned by FAA 


Mandatory DME 


Washington—Terminal area 
limits for jet transports and better traf 
fic control training for United Air 
Lines pilots, plus 1 move 


speed 


toward re 
quiring distance measuring cquipment 
on all airline transports, are the Federal 
Aviation Agencv’s initial plans for 
proving the air traffic control 
the wake of the Dec. 16 midair 
sion over New York 

FAA will propose a rule setting a 
speed limit in terminal area operations 
for jet transports and will “emphasize 
the need for material on ATC 
dures” in pilot training courses given 
by United, operator of the DC-8 which 
collided with a Trans World Airlines 
Constellation 

FAA also has initiated 
rule proposed to require DME on all 
lirline transports (AW Jan 2, p 
These moves were revealed in a | 
from former FAA Administt 
Quesada to Civil Aeronauti 
Member Joseph G. Minetti, 
before Quesada left office w 
cnhower Administration 

Referring to CAB’s eight-da 
hearing aimed at uncovering tl 
dent’s cause, Quesada alse 
testimony of United Air Line 
sentatives revealing their lack of 
standing of the air trafic contr 
ronment . is indeed cause for 

As a result, he said, “we 
size the need for material on Ait 
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ties available’ (AW 
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The big name in jets... pratt « wnitney aircratt’s 


JT-3 and JT-4 engines are writing a story of reliability unprecedented in 
airline history. Their unmatched economy and dependability have led tc 
increased utilization of jet aircraft, boosting the planes’ earning power 
beyond expectations. The engines’ contribution to new rates of schedule 
completion has been outstanding. They power most of the world’s big 
jet aircraft. Now, a new turbofan series—developed from this famous 
family of jets—promises new advances in power, economy and dependa- 
bility. By every measurement, Pratt & Whitney Aircraft is without ques- 


tion the Big Name in Jets. UNITED AIRCRAFT CORPORATION 
PRATT & WHITNEY AIRCRAFT DIVISION 


EAST HARTFORD, CONNECTICUT 





ALTA Asks Reduced Trunk Competition 


Washington—FElimination of trunk- 
line competition over local service routes 
was urged by the Assn. of Local Trans- 
port Airlines last week in a detailed sub- 
sidy reduction proposal submitted to the 
Civil Aeronautics Board. 

Criticizing the trunkline practice of 
financing unprofitable short-haul seg- 
ments with long-haul profits, the ALTA 
plan, prepared by United Research, Inc., 
suggested the industrv’s mounting sub- 
sidy bill could be reduced in this way: 
@Local service operators should be 
given exclusive control over traffic into 
an estimated 100 low revenue produc- 
ing communities now being served by a 
combination of local and trunk carriers. 
© Heavily subsidized operations into 280 
other points served only by local service 
airlines should be continued as a reason- 
able investment of public funds. 
© Subsidy payments should be tailored 
to a uniform formula permitting local 
service managements greater latitude to 
experiment with different fare levels 
and achieve lower operating costs. 

Overlapping of trunk and local serv- 
ice frequencies at the 100 cities has re- 
sulted in unnecessary duplication and 
uneconomical operations, requiring a 
local service subsidy of about $10 mil- 
lion annually plus “cross subsidization” 


by the larger airlines, the ALTA report 
stated. 


Eliminate Restrictions 


Removal of the trunks from these 
points would be accompanied by elim- 
ination of current route restrictions 
which force local service operators to 
stop at uneconomical intermediate 
points as a means of protecting a com- 
peting trunk carrier. Such restrictive 
measures, the study pointed out, 
amount to CAB judgments that the 
“possible penalty” of two carriers op 
erating without restrictions along a 
route exceeds the “very probable pen- 
alty” of requiring one to operate un- 
economically. 

Final determination of service pat- 
terns should properly be made by air- 
line managements on the basis of 
community needs, ALTA said, since the 
present CAB policy permits the Board 
to withhold subsidy support for any 
losses resulting from management error. 

Recommending that local service 
subsidy payments for these 100 points 
be continued until the short-haul car- 
riers are relieved of current operating 
restrictions, ALTA noted that the areas 
are essentially ‘natural monopolies” 
capable of supporting only one carrier. 

Existing service to nearly 280 smaller 
airports, served only by local service 
uirlines, requires an annual subsidy bill 
of more than $12 million, the report 
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said, but this should not be considered 
excessive because of the advantages 
provided by feeder air service over the 
surface transportation which would 
otherwise be needed to connect smaller 
communities with distant air service. 

While this net subsidy figure is based 
on an average of 3.8 flights a day, reduc- 
ing the average service pattern to only 
two flights a day would still require an 
annual subsidy bill of more than $10 
million, ALTA estimated. Eliminating 
all service from these smaller points 
would cause an estimated airline reve- 
nue loss of $5 million. 

One of the major problems behind 
the increasing local service subsidy ex- 
pense, the study noted, is that new 
cities added to the carriers’ route svs- 
tems have been drawn by CAB from a 
pool of communities which were for- 


rved. Most of the cities 
‘ manner were termed poor 
cers unable to support a 
minimum service of two trips a dav. 

The ALTA studv also cited CAB’s 
proposed class mail rate plan as a prac- 
tical means for the Board to monitor 
and predict subsidy costs while provid- 
ing airline managements with incentives 
to reduce operating costs. 

Maxin subsidy would be paid for 
the first round trip between 
any two s under the proposed sub- 
sidy with subsidy per trip de- 
creasing 1 sliding scale basis as flight 
frequency increases. Average break-even 
need of idual airlines would be cal- 
culated costs and revenues stand- 
ard for irriers, rather than present 
system of setting this figure on basis of 
an individual studv of each airline. 


merly un 
added in tl 
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system 


Aeronaves Is Seeking Replacement 


For DC-8 Destroyed at Idlewild 


New York—Acronaves de Mexico last 
week reportedly was seeking means to 
replace its single jet transport, lost 
Jan. 19 in a crash during takeoff from 
Idlewild in a snowstorm in_ near- 
minimum weather conditions. 

The Douglas DC-8 in an apparent 
takeoff abort rammed a blast fence off 
the end of Runway 7, tore through a 
steel fence, struck a car on nearby 
Rockaway Blvd., and stopped in a 
marshy area after its nose section ap- 
parently broke off the fuselage and 
tucked under. Four Mexican crew 
members were killed but the other 
102 persons aboard escaped before the 
plane burst in flames. 

Civil Aeronautics Board last Wednes- 
day interviewed Capt. William B. Poe, 
an Eastern Air Lines pilot who was 
riding in the jump seat in the DC-8’s 
cockpit. He was thought to be a key 
witness in determining why the Mexico 
Citv-bound jet’s takeoff was aborted. 
Poe was injured seriously in the crash 
but survived after apparently being 
thrown out of the opening formed when 
the cockpit section separated from the 
rest of the fuselage. 

Investigators found braking 
on the runway, suggesting the aircraft 
may never have become airborne. 
About half the witnesses among the 
survivors reported that the plane was 
briefly airborne, while the other half 
said it was not. 

After several days’ search, the DC-8’s 
flight recorder was found and is being 
examined in Washington 

Slush on the runway appeared to be 


marks 


ruled out as a possible cause of trouble, 
because the temperature was about 20F. 
A substantial part of the runway was 
relatively clear except for impacted 
snow. 

Preliminary analysis of the engines 
indicated that the inboard units were 
developing full reverse thrust when the 
crash occurred. 

Acronaves recently began jet service 
between New York and Mexico Citv 
simultaneously with Eastern Air Lines. 
The U. S. carrier had given up a place 
on the Douglas delivery line to make a 
jet available to Aeronaves so jet service, 
which had to be reciprocal, could’ be 
started. Aeronaves will take delivery of 
one turbofan DC-8 in October. 

Che DC-8 which crashed was to have 
been turned back to Douglas, and Fast- 
erm was uy it. 

Eastern last week said Aeronaves had 
not asked for another delivery position, 
and not expected to. Eastern 
is relatively jet-poor at present and 
could fford to give up an early 
deliver 

Capt Poe was one of four senior 
pilots, ified as check pilots, loaned 
to Aerona is observers and monitors 
during the Mexican carrier’s initial jet 
operation. Another job of the Eastern 
pilot to assist Aeronaves crews 
with air trafic control in the New 
York 

Aecrona now is flying the New 
York-Mexico City nonstop run with 
Bristol Britannia turboprop transports 
which ided the service before the 


introdu of jet schedules. 





MAY 21,1927 LE BOURGET FIELD, PARIS 
Today, famous 4... Aviation fuels and RPM 


Aviation lubricants fly the jet routes... give safe, 


dependable performance for commercial, business 


For 33 hours the world waited . .. and watched 

then cheered itself hoarse as the silver Ryan mono 
plane “Spirit of St. Louis” droned out of the west 
and landed in the front rank of aviation history. and private pilots everywhere. 


S id’ gas : was re “ ; 
Stuindard’s aviation gasoline was aboard. From “Jennies” to jets Standard research has 


In the careful preparation for this 3600-mile flight, pioneered the way in aviation. And this same Chevron Airport 
Standard’s Red Crown Aviation Gasoline was top forward-looking research is developing new products Dealers take better 
for the coming space age. care of your plane 

—at over 300 of 
In the development of supreme quality aviation the West’s leading 


. Standard is first! airports. 


choice. For already, Standard was an aviation leader 


Ten years earlier, Standard had developed the first 


gasoline in the U.S. specifically for aviation. products . . 


STANDARD OIL COMPANY OF CALIFORNIA 
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Airline Income & Expenses—November, 1960 


(IN DOLLARS) 





| Passenger Total Total 
| Revenue U. S. Mail Express Freight Charter Operating Operating 
Revenue 


| 
ef 





DOMESTIC TRUNK 

American... .. 28,734,997 630,459 377,000 | 2,069,076 32,217, 33,818,161 | 

ED oh dics 5,437,642 161,734 61,931 184,385 111,475 6,053, 5,982,479 
Capltal........... 7,472,229 178,983 129,457 | “436,052 31,101 8,074, 8,619,051 
Continental... ... 4,086,000 80,000 41,000 | 112,000 31,000 4,472, 4, 465,000 

Delta ri _..| 10,250,000 199,000 126,000 301,000 36,000° 11,089, 10, 369, 000 
Eastern......... ..| 18,921,296 464,875  1,006,555° 9,729 457, 22,566,154 

National ae .| 4,134,349 95,892 22,070 189,535 241,410 , 820, 5,939,852 

Northeast Rape 2,794,614 46,825 24,151 69,613 98) 3,480,733 

Northwest ...| 4,583,209 152,578 470,799 153,751 496, 6,546,374 |—1, 105,317 
Trans Werld............| 17,706,119 466,129 1,279,773 228,035 916, 21,674,290 —2,082, 249 
United |... | 25,481,041 | 1,129,976 | 2,218,9645 238,908 206, 30,809,293 |— 1,846,670 
Western..............--| 4,106,471 | 96,954 178, 485° 53,002 459, 4,475,461 ~ 69,634 


INTERNATIONAL 
American a 440,551 8,852 362 68,253 . : 728,732 — 188, 932 


Braniff j 699,742 25,818 45,376 P 985,678 — 178,314 
Caribbean Atlantic 246,546 2,724 13,4285 3 256,371 12, 389 
Delta 148,000 1,000 6,000 ae ; 273,000 — 106,000 
Eastern 2,027,894 50,189 151,8215 ‘ " : 2,674,982 — 477, 481 
Mackey 122,369 618 2,702 , 153,144 18,082' 
National 120,170 366 1,202 148,874 — 15,772 
Northwest 851,954 555,858 347 ,048° 3,080 - - 1,988,347 — 163, 803 
Pan American Combined. 21,,307,000 2,474,000 3,921,000 2,356,000 31, . 32,285,000 —1,672,000 
Alaska 262,000 14,000 41,000 442,000 — 131,000 
Atlantic : 9,359,000 1,124,000 , 1,503,000 131,000 12, 14,489,000 —1,693,000 
Latin America 4,928,000 201,000 1,206,000 275,000 r 8,919,000 —1,462,000 
Pacific .| 6,758,000 1,135,000 ‘ 1,171,000 1,900,000 11, 8, 425,000 2,656,000 
Panagra 1,309,000 57,000 | .. 236,000 2,000 1, 1,912,000 — 157,000 
Resort ; ‘ 8,456" 18,885 —3,512 
Trans Caribbean 344,750 : | 4,800 531,782 — 99,520 
Trans World 3,443,939 713,102 628.744 , 6,911,976 —1,244,261 
United 1,323,662 62,235 or : 1,345,169 62, 262 
Western | 486,906 7,307 Be és | 429,215 77,280 


LOCAL SERVICE | ; 
Allegheny : 941,981 10,700 31,566 1,590# ‘ 1,572,591 — 280, 391' 
Bonanza. _— 374,853 3,242 5,094 4,388 665,735 — 12, 580 
Central ... ‘ ; 190,303 6,500 7,392 7,414 451,715 20, 483° 
Frontier. . ; ‘7 508,181 14,818 25,533 6,487 , 1,075,389 — 36,730 
Lake Central ee 229,710 5,540 1,783 ; 378,045 11, 116° 
Mohawk 5 897 ,696 13,801 16,568 27 , 948 P 1,278,761 — 102,911° 
North Central ne 893,399 28,511 26,734 8, 689° 1,866, 182 — 381,573 
Ozark... — 632,279 18,400 24,799 1,104° 973,175 —46,921' 
Pacific ‘ 479,645 10,422 5,281 61,266 921,354 — 116,929 
Piedmont * ; 595,601 10,814 9,945 27,185? F 996,507 —9,989 
Southern! — es 
Trans-Texas <o 401,595 23, 596 18,006 19,673 682,454 62, 839 
West Coast ‘ 493,838 9,231 9,185 3,120 920,431 26,895 


HAWAIIAN LINE 


Aloha! BA ae , ‘ } ; <a 
Hawaiian. . os 440, 537 | ‘ 244,028? 236,057 74,360‘ 


CARGO LINES | 
AAXICO? . : 79,495 84,195 


Aerovias Sud Americana’ 4 
Flying Tiger ; 7,890 939,743° | 1,500,973 , 2,332,323 105, 857 
Biddle 657 , 536 789,329 —124,714' 


Seaboard & Western 177 , 259 439,250 565,765 13, 500 . 1,391,989 — 135,463" 
Slick , ; 1,231,943 92,344' 





HELICOPTER LINES 
Chicago Helicopter 131,607 131,514 307,991 — 45,327 
Los Angeles Airways 11,897 11,406 12,3707 ‘ 1 115,784 10,405 
New York Airways 85,303 3,540 3,253 3,906 311,858 — 17,859 


ALASKA LINES 
Alaska Airlines 193,564 54,961 603 50,183 284, 280 724,772 31,991 
Alaska Coastal 60,943 9,768 8,950 2,926 247 157,413 89,752' 
Cordova 14,023 8,933 11,958 18,231 102 89,255 11,543 
Ellis 40,300 4,400 5,100° 400 7 103,200 —6,000' 
Northern Consolidated 57 , 837 52,301 26,283 2,116 23 253,716 —15,069' 
Pacific Northern 496,965 82,962 5,451 103,175 2,052 13 895,614 16,158 
Reeve Aleutian 123,753 43,926 40,209 9,905 222 208,218 16,226 
Western Alaska 60,053 16,220 8,953 33,827 179 144,914 7,536 
Wien Alaska 49,262 62,264 24,192 27 , 681 334,3 350,779 — 16,423 


Avalon Air Transport! 


' Not available. ° Other income—no operations this month. Non-scheduled transportation. Operating income or loss. Property 
—express, freight, excess baggage. Other transportation. Express & excess baggage. ‘Airline division figures. Net loss for period. 
'" Freight & excess baggage. Period 2/27/60 thru 11/30/60. 

Compiled by Aviation Week from airline reports to the Civil Aeronautics Board 
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Another great airliner irom the worlds 


BOEING 707 


BOEING 720 


The superb new Boeing 727 offers 
airlines a high-performance, high- 
Th h d . profit jetliner for service over short- 
e new S ort-to-me uM range to-medium range routes. With it, 
airlines will be able to extend jet 
service to many more cities. Eastern 
7-/4hai,uea aAaS and United airlines have already 
ordered eighty 727s. Deliveries will 

begin late in 1963. 


The three-engine 727 incorporates 
many of the structural and systems 








most experienced builder of jetliners 


i . 
Riess 4d 


components proved in the 707 and 
720. It 
width. permitting 4-, 
competitive re- 


also has the same cabin 
5- or 6-abreast 
seating to meet 
quirements, whether for “big-jet” 
luxury or for high-density service. 


The 727 is designed to operate from 
5,000-foot runways with full pay- 
load. and to serve economik ally on 
routes from 150 to 1.700 miles. It 
offers the added profit potential of 


850 cubic feet of cargo space. Speed 
is 550 to 600 mph. 

Of equal importance. the 727 is 
backed by the outstanding perform- 
ance. reliability and passenger 
appeal demonstrated in more than 
223.000.000 miles of Boeing jet- 
liner operations ... good business 


reasons why more airlines have 


ordered more jetliners from Boeing 
than from any other manufacturer. 


nlus MATS) have or- 


jetliners: AIR FRANCE 
MERICAN «+ AVIANCA 

IFF « CONTINENTAL 
EASTER? * ETHIOPIAN «+ IRISH 
AMERICAN «+ 


LUFTHAD QANTAS 


SABENA rH AFRICAN «+ TWA 
UNITED and WESTERN. In ad- 
ditior ST. PERSIAN and PAKI- 


STAN ¢ g jetliners under lease. 
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AIRLINE OBSERVER 


P Najeeb Halaby, newly appointed Federal Aviation Agency administrator, 
has accepted the post with the understanding that he will have a free rein 
in running the organization and will report directly to President Kennedy 
as adviser on aviation matters. He may clash with James M. Landis, White 
House overseer of regulatory agencies, who feels FAA and CAB bear a 
close relationship to one another in the development of an over-all U. S. 
transportation policy. Landis is known to think that FAA is an independent 
agency in theory only. FAA will fight vigorously any attempts made to 
place it within the structure of an over-all transportation ogranization on 
grounds that it is not concerned with economic issues but confines its 
activities only to operational matters. 


> Growing battle between U. S. airlines and foreign flag carriers over the 
exchange of traffic figures (AW Oct. 17, p. 38) reached a climax last week 
when the Civil Aeronautics Board ordered an investigation to determine 
whether all foreign air carrier permits should be amended to require foreign 
airlines to submit traffic data and flight schedules for Board approval. In the 
past year, the U. S. has made a number of attempts to renegotiate bilateral 
air transport agreements to require a reciprocal exchange of airline traffic 
information but has consistently met with stiff resistance from foreign 
governments. Currently, only India exchanges traffic data with the U. S. 
Last year, Italy agreed to such a practice but later reversed its decision. 
Latest Board maneuver will intensify the controversy and could result in 
such retaliatory measures from foreign governments as capacity restrictions 
and tighter schedule controls. 


P Soviet Union has offered to supply India “any number of jet aircraft’’ of 
the latest type and will accept rupees in payment. The offer is receiving 
serious consideration in New Delhi, although a definite decision is not 
expected for another two or three months. Indications are that the offer 
covers both military and transport type aircraft. However, India’s two 
state-owned airlines are known to be opposed to the use of currently 
available Russian-built transports. 


> Final Civil Aeronautics Board decision in the Capital-United merger case 
can be expected within the next 10 days. Oral arguments in the proceedings 
were completed last week. Decision probably will be announced with a press 
release, a practice the Board has not followed in recent months. 


> Government of Ghana has signed agreements to purchase two Boeing 
707-420 transports and three Vickers VC-10 transports for use by Ghana 
Airways. Both aircraft types, which will be powered by Rolls-Royce Conwav 
bypass engines, have been under consideration for some time by Ghana 
(AW Dec. 12, p. 38). The long-range fleet will be used on proposed routes 
to North and South America and will supplement the carrier's present 
medium- and short-range fleet consisting of six Russian-built [I-18 turboprop 
transports, two Bristol Britannias and three Vickers Viscounts. 


> CAB Bureau of Air Operations maintains that the forthcoming Helicopter 
Service Case should exclude fixed-wing aircraft service from the scope of the 
proceeding. Bureau advises the examiner to accept applications covering 
helicopter services in the Washington and Baltimore areas, but not applica- 
tions for helicopter services between Washington and Baltimore. 


> International Air Transport Assn. traffic conference, now in session in 
Paris, has reached agreement on rates for the South Atlantic route between 
Europe and South America. New fares cut the price of a one-way jet trip 
between Paris and Rio de Janeiro from $540 to $410. Piston-enginc 
economy fare on the route will be $380. 


> Acroflot, which has been openly criticized for poor passenger service, is 
now accepting telephone orders for tickets in Moscow and is delivering 
tickets to passengers’ homes. Tickets may be bought or ordered at a recently 
opened downtown ticket office in central Moscow. 








SHORTLINES| 





> Airborne Freight Corp., an air freight 
forwarder, reports estimated 1960 gross 
revenues of $14.4 million, a 21% in- 
crease over 1959. Besides air freight, 
the forwarding firm handles travel serv- 
ices, customs brokerage and surface 
freight forwarding. 


> Alitalia, the Italian state airline, is 
now offering twice weekly all-cargo serv- 
ice from New York International Air- 
port to Europe, Africa and the Middle 
East. Using recently converted Douglas 
DC-7F all-cargo aircraft, the carrier will 
operate one flight from New York to 
Shannon, Milan and Rome and _ the 
other from New York to Rome, Tripoli, 
Beirut and Teheran. 


P Allegheny Airlines has extended its 
family plan to include the entire week. 
Allegheny also has asked the Civil Aero- 
nautics Board for permission to extend 
its group travel plan, applicable to 
groups of 10 or more traveling round 
trip, to all points on its system. Plan 
now applies only to a limited number of 
routes. 


> Braniff Airways plans to introduce re- 
duced excursion fares between New 
York, Miami and Houston in the U. S., 
and Rio de Janciro, Sao Paulo, Monte- 
video and Buenos Aires, Feb. 12, sub- 
ject to the approval of the governments 
concerned. New excursion fares would 
offer savings up to $100 and would be 
cffective for 90 davs instead of the 
present 45 days. 


> Chicago Helicopter Airways reports it 
carried 309,107 passengers during 1960, 
a 51% increase over 1959. The heli- 
copter line flew 5,204,292 revenue pas- 
senger miles, compared with 3,667,366 
flown in 1959. 


> National Airlines has received Civil 
\eronautics Board permission to con- 
tinue operation of three-stop service be- 
tween Baltimore and ‘Tampa/St. Peters- 
burg until Feb. 1. The Board’s decision 
in the Washington-Baltimore Adequacy 
of Service Investigation said National 
must operate the flights with two inter 
mediate stops. The carrier savs most of 
its business is between Washington, 
Jacksonville and Orlando, making the 
three stops necessary, but an attempt 
will be made to implement the Board’s 
order. 


> Pan American World Airways has re- 
sumed nonstop service between Miami 
and Kingston, Jamaica, after a lapse of 
several years. The carrier has been fiving 
into Kingston via intermediate stops. 
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EVERY 20 SECONDS 


somewhere in the world a 


ROLLS-ROYCE 
— turbine powered airliner 


takes olf 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 


ROLLS-ROYCE LIMITED * DERBY ©* ENGLAND AERO ENGINES © MOTOR CARS © DIESEL AND GASOLINE ENGINES * ROCKET MOTORS © NUCLEAR PROPULSION 
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= LUNAR SPACECRAFT © 
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2ND STAGE: 2-P GW. © 
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BOOSTER 


“ PECAYING ORBITS 
FOR LANDING 
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AROUND MOON 
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© AVIATION 
—_— . a eT ‘ oat 
THREE-STAGE Centaur vehicle (left) will inject lunar soft-landing spacecraft into trajectory to the moon. Spacecraft’s injected weight will 
be 2,500 Ib. and vehicle will have to fit within a payload fairing having a 9-ft.-diameter limit. Orbital scheme depicted at right would allow 


a few, or many, payload passes. Retrorockets cause the orbit to decay for touchdown at selected site. 


Surveyor Lunar Spacecraft Has Varied 


By Irving Stone proximately 2,500 lb., with about two mentation, power supplies and = en- 
thirds of this weight allocated to the vironmental equipment, and _ structure 


Los Angeles—Seven spacecraft, each vehicle’s propulsion system, which will Survevor spacecraft will have to be 
supply midcourse correction, and retro- completely contained within a 9-ft.- 


carrving equipment for drilling the 
thrust and vernier thrust for zero-speed diameter fairing on top of the three- 


lunar crust, plus about 250 Ib. of in 
strumentation for environmental meas- touchdown. ‘Total weight of the soft- stage Atlas Centaur boost vehicle, 


urements, are programed to be soft- landed package may be about 750 Ib. which will have the Air Force Bal- 
landed on the moon at regular intervals listic Missile Division’s Convair Atlas 
during 1963-1966 under Project Su 380,000-lb.-thrust ICBM for first stage, 
vevor, sponsored by the National a pair of Pratt & Whitney LR-115 
Aeronautics and Space Administration’s Hughes Wins Contract liquid hydrogen-liquid oxygen engines 
California Institute of Technology Jet Hughes Aircraft Co. will design and with total thrust of 30,000-40,000 Ib. 
Propulsion Laboratory build a soft-landing lunar spacecraft for for second stage, and a JPL 6,000-lb.- 
Requirement will be to penetrate the NASA's California Sestieats of Tash. thrust storable-liquid propellant engine 
lunar subsurface to a depth of about nology Jet Propulsion Laboratory. tor the third stage. It will be launched 
18 in. to 5 ft. for extracting material Hughes was selected from four industry trom Cape Canaveral, Fla., to put the 
samples for analvsis. competitors, including McDonnell Air- spacecraft into its transfer trajectory to 
l'elemetry from the soft-landed Sur- craft Corp., North American Aviation the moon (AW Dec. 19, p. 23). 
veyor spacecraft 1S expected to relay and Space Technology Laboratories. 
data for at least one month, possibly In a program costing more than $50 
for as long as three months, if the million, seven tripod-type spacecraft will 
hazards of landing and temperature be launched. Doppler radar-radio altim- 
extremes oe Aa eter technique probably will be used to 
lotal weight of the spacecraft en neni Dilan tone shiek 
tering the lunar vicinity will be ap 


including drilling equipment, instru- 





Survevor, by reason of the pioneering 
nature of the experiment, necessarily 
will be confined to a relatively limited 
lunar area for extraction of scientific 
data, but nevertheless will form the 
basis for similar and some follow-on 
experiments contemplated with Project 
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Same tended 


ARTIST'S version of lunar soft-landed spacecraft has tripod-like landing gear fitted with dish-shaped pad bottom of each leg. Solar panels 
would fold into the body to protect against extreme cold during lunar night; shutters would open to ra 1yload heat during lunar days. 
The periscope at center would rotate to scan the lunar surface for television cameras installed inside. 


important aspects related to the land- foot to minimize danger of 


pproaches ing package ink extent, in soft dust or 


If the letdown pattern is direct— in a hard but brittle porous 


Prospector, involving the advantages of normal or slant approach to the lunar 


a mobile landing package for covering  surface—various landing gear configura- t itrol for the tripod-type 
a much broader lunar area. Similarly, tions probably could be used for com nd uld have to be relatively 
Project Ranger (AW June 20, p. 203), patibility with estimations of surface re | overturning at touch- 
which will precede Project Surveyor, makeup , the over-all weight of 
should produce valuable scientific in- ¢ Tripod landing gear, most popular egs, brace members, 
puts for Survevor to ease so in the numerous pictorial presenta g struts, and large, en- 
natural hazards expect to be tions of lunar landing operations, prob- footpads—might be sub- 
countered in the lumar soft-landing. ably is favored. by tl mpeting tia} ipproach_ the critical 
ae gy aL —— ind is a feasible mfiguration i for the landing package 
laving specific advantages and disad- 

Lunar surface and subsurface un- vantages or punches for obtain- 
knowns will impose the critical condi- It is relatively simple at straig samples conceivably 
tion of designing for a broad range of forward design, and is a sta tructure ted to the footprint pads, 


we) 
hazards to ensure safe letdown and _ if any one leg is not deformed to the | with contact with the 


post-landing operation of the ru- extent that it might prom overturn- 
ment package. ing. nding of a lunar soft-pack- 


Depth of the surface dust laver, Legs would require an eff m- a feasible to avoid the 
gree of concentration with d pression _syste1 ncorporating the cont inherent in achieving 
surface inconsistencies due t ratering haracterist r hig nerg sorptio1 t yrecise attitude to en 
by mete es 1 other space p ind relatively li tv. su ntation of some instru 
nomena, will have a profound eff ible-material struts, 1 an nmunication antennas 
on the choice of landing gear for th damping, would ted in quipment For the 


lunar soft package, on terminal guid this case. landing, the package 


de 


sensors using radar » other Each leg would t larg haped configuration 
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Mach 3 
Manufacturing 
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Making an aircraft skin tough enough to withstand the 


. 
heat barrier To cope with the heat barrier 
and cruise at speeds in excess of 2000 miles an hour, an air- 
craft needs a skin unlike that of any plane in existence. 
Traditional covering methods were out of the question. 

To solve this problem, the engineers and scientists at the 
Los Angeles Division of North American Aviation carried 
on further experiments with the techniques of manufactur- 
ing stainless steel honeycomb. They found that by sandwich- 
ing this honeycomb between two sheets of steel. sometimes 
only six thousandths of an inch thick, structural sections 
could be obtained with excellent insulating characteristics 
and stiffness approaching a solid slab of steel, yet would be 
far lighter. 

The problem of brazing these honeycomb panels to meet 
the oven-hot temperatures of Mach 3 speed required an 


intensive development program. In conjunction with NAA’s 
team of subcontractors, experiments were made with many 
kinds of brazing methods. One in particular would give 
high-quality results, with economy. This method utilizes a 
ceramic form to hold a honeycomb panel at controlled heats 
of over 1625 degrees. 

As a result of this advanced development in the art of 
making aircraft coverings, a plane can now have a skin so 
tough it is well able to withstand thermantic speeds. 

This technological breakthrough will help sustain Amer- 
ica’s leadership in aircraft and make possible the supersonic 
manned weapon systems and commercial aircraft of the 
future. Because of metallurgical achievements in supersonic 
fabrication, the American Society of Metals gave North 
American its 1959 Advancement of Research Award. 


THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. 2 
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with center of gravitv disposed so that 
the package would come to an upright 
position regardless of the attitude at 
touchdown. This, however, would in- 
volve ballast problems, thus adding to 
the weight of the package. Another 
scheme might be to land the egg-shaped 
package at random, then cause its 
erection into the proper attitude by 
extending the rigid sides mechanically 
as if thev were being “peeled” from the 
body, using one end as a pivot point. 
Ihe peeled sides would erect the pack- 
age into proper position, giving it sta- 
bility with broad, firm footprints on 
the lunar surface. 


Minimize Bounce 

The sides of the package could be 
composed of impact-absorbing material 
having a low degree of elasticity to 
minimize bounce at touchdown and 
to protect against hazard of tumbling 
if there were a_ horizontal velocity 
vector. The sides also could incorporate 
the material insulation required to 
protect the instrumentation and equip- 
ment from the —153C temperature of 
the long lunar night (14-day duration) 
by folding the sides back into the 
original closed position. 

Simple as this scheme might seem, 

it would involve the necessity of in- 
corporating an actuating mechanism 
to perform the “peeling,” thereby intro- 
ducing the possibility of malfunction in- 
herent in anv mechanism. Additional 
weight would be involved because of 
the greater quantity of impact-absorb- 
ing material and the weight of the 
actuating mechanism, which could be 
energized by gas stored under pressure 
as one of the simplest methods. 
e Inflatable ring, similar to the auto- 
mobile inner tube but with higher ratio 
of ring material to middle opening, is 
nother feasible lunar landing gear de 
vice. It is a simple approach to the 
problem, need not involve anv actu- 
ating mechanism. Inflation would be 
achieved with pressurized gas directed 
through valving. 


Folded Bay 

Uninflated, the bag could be folded 
ind easily stored within a_ relatively 
small volume for deployment by in- 
flation before the touchdown phase. 

lhe ring could be divided by flexible 
bulkheads made of the material 
is the bag, affording a multiplicity of 
compartments which would afford a 
built-in factor of safetv in the event 
anv one compartment were punctured 


Same 


or ruptured at touchdown 
The inflated ring would 
its own broad footprint, probably best 
. for soft dust or brittle porous surface 
which may be encountered. Stability 
also would be afforded by the configura- 
tion, with little danger of overturning 
The ring would serve as its own dis- 


constitute 
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The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 
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WIR aio cn rerun RTE vee ar 
The Bulbed Cherrylock 
Specifically for Thin Sheet and 
Double Dimple Applications— 
Even Greater Strength in the 
Short Grip Ranges 


Cherrylock “2000” Team 


Gives you Ail These Advantages 


2 ~ al eS 
2 Mechanically. ,ocked Stem 
@ Flush Fracture 

(No SteptTrimming) 
@ Positive Clamp-up 


A-286 Stainless Ste 


The Cherrylock* “‘2000”’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 
Higher joint strength allowables, 
close blind side clearance, and the 


*Patent No. 2931532 


@ Full Grip Range 
@ Complete Hole Fill 


® Positive Visual Inspection 
(Grip Marked on Head) 


el—Mone!—Aluminum 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip length marked on the rivet 
head—is offered only by the 
Cherrylock Team. 
*~ * * 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
ST SAN AMAL ona SS 


‘Townsend Company 


tn Canada: Parmenter & Bulloch Manufo 


cturing Company, Limited, Gananoque, Ontario 
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Fast Design — Production and Delivery 
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SIDE VIEW 


This flexible engineering assistance 
is available for your systems, re- 
search, design engineering, or 
other related projects. 


Suppliers of Ground Support 


> Equipment to Military Aircraft 
Cc © Mm T wt r y programs and Commercial Air- 
—— ELECTRONICS & INSTRUMENTS, INC. lines. 


The Home of Planned Pioneering 
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P. O. Box 6216, Pine Station, Tulsa 10, Oklahoma Actioneering for the Answer... 
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Manufacturers of light beam galvanometers and magnetic assemblies since 1945. 


Serviced by Systems Engineering Offices of Airsupply- Aero Engineering Division of the Garrett Corporation 
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sipating medium for the landing-force 
with the internal gas absorbing the 
shock, and safety valves opening to 
dissipate the kinetic energy to minimize 
bounce. 

The ring-shaped bag also could adapt 

itself to an uneven terrain or one with 
sloping contour. 
e A spike-type landing gear probably 
seems the most attractive from the 
viewpoint of simplicity and the pos- 
sibility exists of using a hollow spike as a 
punch for penetration instead of a 
hollow drill to penetrate the lunar sur- 
face for sampling subsurface material 
and also for obtaining a subsurface 
temperature profile. 

Degree of penctration 
spike would be critically dependent 
on touchdown velocity. Too high a 
velocity might burv the spike and the 
package above it too deeply if the sur 
face was powdery. If the surface was 
relatively hard, an unreasonable amount 
of force for penetrating might be re- 
quired and the resulting shock of 
touchdown might be too great for the 
instrumentation to withstand. 

A configuration involving a multi 
plicitv of spikes conceivably might be 
used to promote proper orientation of 
the landing package, to prevent over 
turning or tumbling, which might be 
encountered in the case of the single 
spike configuration. 

Because of its self-penetrating charac- 
teristics, the spike-tvpe landing gear 
by acting as a punch conceivably could 
eliminate what might be a_ problem 
with a rotating dnll. The latter, by 
reason of its rotary motion, would im- 
part a corresponding turning force to 
the landing package itself unless it 
were sufficiently heavv, or anchored to 
the lunar surface to prevent its rotation. 


with the 


Terminal Guidance 


Another problem equal to, or exceed- 
ing, that of landing gear design for 
the lunar soft-landing will be the ef- 
fectiveness of the terminal guidance 
system. The softer the landing, the 
more likely the landing package will 
be sustained by the lunar surface and 
in a favorable attitude to perform 
experiments and communicate with 
the earth. Ideally, the landing package 
should have zero-velocity at the instant 
of touchdown, but optimistic projec- 
tions varv from 10 to 30 fps. Another 
complication exists in the balance that 
must be maintained between vertical 
and horizontal components of velocity, 
to prevent overturning or tumbling at 
touchdown. 

Lunar surface reflectivity also will 
have an effect on the efficiency of ter- 
minal guidance sensors if radar is 
ployed, but previous experiments which 


ein- 


bounced radio signals off the moon, to 
eether with indi- 
cate that radar sensing with the lunar 


associated analvses, 
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Project Surveyor 
Typical Experiments 


Surface Chemical Analysis 
1. X-ray fluorescence spectrometer. 
Neutron activation techniques. 
Mass spectrometer. 
Gas chromatography (detection of 
organic molecules). 


Surface Physical Analvysis 
1. Densitometer (gama-ray scattering). 
2. Thermal and electrical conductivity 
measurements. 
3. Sound speed measurements. 
4. Vidicon, with variety of magnifica- 
tions. 


Local Subsurface Properties 


l. X-ray 


activation instrument in hole. 4 


spectrometer and neutron 


2. Vertical temperature gradient meas- 
urement. 

3. Thermal and electrical conductivity 
measurements. 

4. Densitometer. 


Structure 


1. Three-axis seismometer. 


2. Gravimeter. 











surface probably will be practical. 
Critically tied to the success of the 
terminal guidance operation is the 
spacecraft propulsion system for supply- 
ing letdown retrothrust and _ vernier 
thrust for fine control in the ultimate 
landing regime. 
Several terminal 
appear feasible: 
e Radio-beacon homing. This method 
would involve the use of a pair of radio 
beacons expelled at successive times in 
the descent of the spacecraft towards 
the moon. First beacon would not 
survive impact, but tl 


guidance schemes 


he second would 
survive to provide final guidance for a 
soft touchdown. 

After the spacecraft is properly tar- 
geted towards the moon by spacecraft 
propulsion vernier thrust in a final mid 
course trajectory correction, a_ radio 
beacon is expelled for impacting on 
the moon where the spacecraft nor- 
mally would impact in continued un- 
powered flight. 

The speed of beacon expulsion from 
the spacecraft causes the latter to lag 
the beacon so that when the beacon 
impacts on the moon the spacecraft is 
pezhaps 100 to 200 mi. from the lunar 
surface. 

Tracking, from the spacecraft, of the 
beacon to its point of impact results in 
data which pinpoints the spacecraft’s 
position and its velocity 

At a relatively short 
the lunar 
designed to survive impact and 
burial in the luna 
is tracked by the 


direction 
dictay ‘ »} Ve 


surface the second beacon, 
prevent 
surfac ejected, 


, : 
spacecraft ind guides 


it to 
vernik 


landing. Retrothrust and 
f the spacecraft’s propul- 
duces the vehicle’s ver- 
zero or at least to the 
required for safe touch- 


s10n 
tical 
speed 
down 
e Optical homing on lunar marker. An 
the lunar surface 

a dye or some other 
dentification, previously 
moon, a condition which 
nsiderably to the cost of 
the soft ing experiment. 

It would not be feasible to 
USE s tural surface feature of the 
icking optically from the 

‘use good resolution of 
in al ilent to that required for 
landing bly could not be obtained, 
ind th ierous lunar features in a 
partic 1 apparently would be so 
simil ynfusion would be intro- 
duce king system discernment. 

Us njunction with the optical 
track idio altimeter for accurate 
retrotl ontrol for the required 
sort t wn 
@ Vidicon. Coupled with command 

in earth station, a televi- 
n conjunction with a radar 

the spacecraft could be 

soft landing regime by 
pecific landing point, with 
inpointed to eliminate the 
ty vector and the altimeter 
with retrothrust of the 
propulsion system to mini- 
miz il velocity. 
e Optical tracker. This is similar to 
the T’ nera system, but uses a tele- 
phot ra to eliminate the lateral 
vel mponent, and a radar altim- 
eter junction with retrothrust to 
elim the vertical component for 
hdown. In this system, op- 
vation is processed in the 
instead of an earth 


opti } ' on 
could 
means 
} 
lande 
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spacec 


funct 
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ti i] 
landings ickage 
statior 
¢ Doppler radar. This system, in con- 
junct vith a radar altimeter, will 
ts success on the lunar sur- 
face romagnetic scattering char- 
act lhe system measures the 
late rtical velocity components 
beg t an altitude probably in 
the f two to three miles, with 
ind vernier thrust being 
velv to achieve a soft touch- 


imum velocity. 


deper 


Propulsion System 
of propulsion system for 
ft is a critical consideration 
rminal guidance and landing 
quid and solid propellant 
uitable for use, as well as 
gen-liquid oxygen system 
ent high specific impulse, 
iav be unsuitable because 
lt storage problems asso- 
the propellant. 
pellant rocket engine for 
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the spacecraft’s main engine would be 
desirable because of simplicity, but 
several difficulties would be introduced 
in providing for multiple-start capa 
bility, altering direction of thrust, and 
operation at very low temperature. 
The solid rocket probably would have 
to be complemented by a liquid vernier 
engine for spacecraft’s midcourse cor- 
rection and final retrothrust at lunar 
letdown. 

Hughest Aircraft is incorporating the 
use of a solid propellant main retre 
rocket, coupled with the use of a final 
letdown vernier engine. 

Use of a monopropellant for mid- 
course correction and vernier retro 
thrust at final letdown is a promising 
possibility because of prior experience 
with this application, as well as_ its 
lemonstrated restart capability. For 
main retrothrust of the spacecraft, the 
monopropellant could be combined 
with another propellant for hvpergolic 
reaction of higher specific impulse. 

Probability is not great that a com 
bustion svstem would be used for auxil 
iary power and for a source of heat 
during the extreme cold of the lunar 
night, but if it was, the hypergolic 
liquid fuel combination would be 
feasible. 


Mechanical Complexity 


Both single or two-stage propulsion 
systems are feasible for the spacecraft. 
Jettisoning the first stage would involve 
mechanical complexity, would lighten 
the space package for landing, but also 
might crater the lunar spot where the 


pavload might land and stir up such 
1 quantity of dust that the guidance 
sensing may fail to penetrate it. 

Retrorocket exhaust from the landing 
package also may crater the lunar sur 
face to tilt or overturn the payload, 
and may introduce chemical contami- 
nation interfering with instrument read- 
ings. As in the case of jettisoning the 
first stage, final retrothrust exhaust also 
may stir up sufficient dust to cover the 
solar panels, if these are used, and dras- 
tically cut down on their efficiency, pos- 
sibly renacr them useless. 


Orbital Approach 


Selection of a specific site for landing 
may require an orbital approach to the 
lunar surface instead of the direct let- 
down for landing on the moon. If an 
orbital path is specified, it will have 
an effect on the type of guidance, pro- 
pulsion, and landing gear systems se- 
lected. 

The orbital approach, probably more 
dificult than the direct descent, offers 
many advantages. Orbiting the moon 
for a few passes or for an extended 
period, depending on degree of data 
desired, the spacecraft could relay tele- 
vision pictures of a substantial portion 
of the lunar surface back to an earth 
ground-command station which, by 
command, could program a decaying 
orbit, then a final orbit for touchdown 
at a specific site. 

With an extended orbital period- 
perhaps a number of weeks—a_ large 
number of lunar-environment experi- 
ments could be performed and substan- 


Inflatabie Solar Collector Developed 


Solar collector designed for space applications can be packed into a canister about the size 


of a coffee cup, according to the developer, G. T. 


Schjeldahl Co., Northfield, Minn. 


Parabolic Mylar reflector is 7 ft. in diameter and is undergoing static tests. 


56 


tial topographical data obtained prior 
to initiating the hazardous lunar land- 
ing. Pictures obtained from the Ranger 
experiments could help substantially in 
prior selection of landing sites. 

Guidance equipment also could be 
tested during the orbital phase and 
information telemeterd to earth. If a 
malfunction was spotted, it would be 
possible to switch to a duplicate backup 
svstem if this was carried aboard the 
spacecraft as a critical precaution. 

Less thrust would be required in an 
orbital approach than for a direct ap- 
proach using a near-perpendicular let- 
down as distinguished from a direct 
approach using a_near-horizontal ap- 
proach path. 

Possibility of blotting out an optical 
sensor by the engine exhaust trail also 
would be considerably less in the orbital 
approach than it would be in a direct, 
near-perpendicular approach. 

Need for thrust control also might 
be eliminated with the orbital approach 
whereas in a direct, near-perpendicular 
letdown, throttling of the retrorocket 
may be required, or the use of fast or 
slow on-off periods or a constant-thrust 
vernicr. 

Despite the hazards of vacuum, radia- 
tion and micrometeorites, temperature 
control of the landed package probably 
will be the most critical environmental 
hurdle. Complete insulation of the 
package surely will be required during 
the long lunar night. 


Heat Leakage 

To make up for heat leakage from 
the package during the night it prob- 
ablv will be necessary to use the heat 
from equipment or provide a separate 
heat source for that function. During 
the lunar noon, some method of dissi- 
pating the package heat will have to be 
emploved. Similarly, any power supply 
system which uses a combustion process 
will have to have the hot exhaust prod- 
ucts bled off during the lunar day. 

Probability is that solar panels will 
be used as a power source for the lunar 
package but the extreme cold of the 
lunar night will impose the necessity 
for protecting the cells, possibly by re- 
tracting the panels within the pavload 
insulation or providing some means for 
sheathing the arravs of cells. 

Non-regenerative fuel cells also are 
being considered as a primary power 
source. 

Estimates of power requirements for 
the Surveyor experiments vary. Indi- 
cations are that as much as 175 to 200 
watts may be required for the full load 
of experiments but, to conserve power, 
it is not likely that all experiments will 
be conducted simultaneously. An aver- 
age power requirement for the first 
lunar day may be approximately 50 
watts, then drop off for successive data- 
gathering periods. 
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These are the favorite entries flying U.S. colors in the race for space 
(left to right), Agena B, booster for Samos and Midas satellites; 
Thor AbleStar, carrier for Transit and Courier spacecraft; Saturn’s 
second stage.Scout, low-cost satellite booster with solid propellants; 
a close-up of Saturn’s eight engines in full fury; Centaur and the 
man-carrying capsule of Mercury. Specialized fluids are one of the 
“keys” — to space, to super-sonic flight within the atmosphere, to 
space-age engineering innovations. New kinds of “liquids” are needed 

to dissipate heat, to transmit pressure, to lubricate at high tem 
peratures, to transfer heat under high radiation, to cool and electri 
cally insulate. Monsanto has pioneered the development of functional 
fluids, each with a combination of properties tailored for a specific 
job. Examples: COOLANOL 45 AND 35 — dielectric coolants, de- 
veloped for circuit temperature control in black box miniaturization 
and liquid tube cooling for radar, guidance, or ECM systems. OS-45 
TYPE lV —a high viscosity-index fluid for reliable power transmis 
sion from —65° to 400°F. in guided missiles and high-speed aircraft 
SKYDROL 7000 AND SKYDROL 500A — Fire-Safe Fluids for air- 
borne hydraulic systems, “standard” in the operation of commercial, 


piston, jet, turbojet aircraf 


fire safety in missile la 
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North Lindbergh Boulevard 
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THE SWORD OF DETERRENCE 


These strategic missiles are stop-signs on the road to war: nose cones 
of Thor and Atlas arc toward distant targets; the second stage of Titan 
has just begun to fire. On the bottom of this page, Snark, first inter 
continental guided missile. The sword of deterrence is kept sharp and 
bright through corrosion protection by Allied Research Products 
Inc. Since pre-World War II days, Allied Research has been helping 
to insure corrosion protection and reliability in military weapons 
Today, {RIDITE chromate conversion coatings corrosion-proof alu 
minum, magnesium, zinc, cadmium, silver, cuprous alloys and gal 
vanized steel in aircraft, missiles and GSE. At ground level or 
stratospheric temperatures, under rugged weather conditions or fuel 
and exhaust fume corrosion, Iridite protects vital parts against de 
structive effects. ISOBRITE Brighteners, used in electro-plating proc 
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Chromates 


search Products, Inc. 


Process Chemicals: L. H. Butcher Co 
Chemical and Electrochemical Processes, Anodes, Rectifiers, Equipment and Supplies for Metal Finishing 


esses, help assure better final appearance and performance of plated 
parts. In every metalworking area at home or abroad Allied 
Research is providing products or equipment to give metals superior 
corrosion resistance, a non-porous paint base or improved appearance 
Pioneering the development of chromate conversion coatings and 
working with manufacturers to help solve specific metal finishing 
problems has resulted in the building of a vast fund of knowledge and 
experience in the metal finishing field. This knowledge, as well as all 
our research and development facilities, is at your service to help 
you develop a specific product or set up an integrated Process Engi 
neered finishing line. Contact your Allied Field Engineer for complete 
details or write for FREE DATA FILES on the complete Allied Line 


of processes, equipment and supplies. 
4004.06 EAST MONUMENT STREET ¢ BALTIMORE 5, MARYLANO 


BRANCH PLANT: 400 MIDLAND AVENUE « DETROIT 3, MICHIGAN 
European Agent: Sture Granberger, Storgatan 10, Stockholm, Sweden 
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manned aircraft and missiles.. 


sential 
pounds of the need 


complement each other in the big deterrent picture. Top of page, the 
B-47 medium bomber is illustrated above its supersonic successor, the 
B-58. The refueling tanker is the KC-135. Below, the B-52H is the 
flying missile platform as well as a bomber, 
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For versatility in aircraft and missile design, look to titanium 

have been specified for such diverse 


Two million pounds of titanit 
uses as nozzle exit cones (where it’s hot), helium storage vessels 
), rocket motor cases (where burst strength 
density requirements are one million), structural components (wh 
weight reduction is paramount), and communications and c¢ 


mechanisms (where corrosion immunity 1s a must) 
not statistical odds have 
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Standard manufacturing techniques 
détermined these applications. Prices competitive with other vacuum 


melted alternative metals help explain titanium’s success. Example 
In quoting titanium second stage rocket cases (where stiffness is es 
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MISSILE MIGHT OF THE MODERN ARMY 


Now the courage and the ingenuity of the American soldier is 
flanked with the most awesome potential in firepower: each bat- 
talion can unleash the explosive equivalent of all the shots fired 
in anger in all history. Some of the guided weapons made to the 
measure of the new combat soldier (left to right): LittleJohn, 
unguided and highly mobile bombardment rocket; Hawk, 
ground-to-air missile on its triple launcher; LaCrosse, command 
guided weapon used against fortified installations; and Nike 
Zeus, anti-missile missile, shown in an early test configuration. 


PUR 


Filtration for Every Known Fluid 


RAHWAY, NEW JERSEY 


Purolator filters were chosen to protect the ground support equip- 
ment for most of America’s operational missiles. The reasons are 
clear: Purolator can filter a/l fluids vital to the proper operation 
of aircraft, rockets or other equipment vital to America today, be 
it air, fuel, lube oil, or hydraulic fluid. That’s why Purolator is 
the world’s largest, most diversified maker of filters. In some 
cases, one of more than 2,000 units will do a job. If not, 
Purolator comes up with the filter that will. To solve your filter 
problem, send a descriptive letter with blueprints, or call 


PRODUCTS, INC. 


AND TORONTO, ONTARIO, CANADA 








defense in depth, far-reaching striking power— 


combinations, 


the army missiles on this page have both qualities. Close up, Pershing 
is raised into firing position — is flanked by Sergeant surface-to-surface 
missile, poised on its inclined launcher. Nike Ajax, at right, was the 
first ground-to-air missile to see extensive service. Its successor, Nike 
Hercules, heads skyward over Redstone, 200-mile ballistic missile 
Against the hillside, Corporal is being readied. Between Sergeant and 
Nike Ajax, Honest John, big brother of the Little John rocket, is being 
aimed at a target 15 miles away 
The missile might of the new army depends to an ever-greater exten 
on the reliability and performance of subsystems like cooling, pres 
surization, and servo packs. Eastern Industries is well known among 
all three services as a prime source for specialized subsystems and 
their components 
e electronic tube cooling units for 50 to 50,000 watts dissipation rates 
when internal heat is generated at rates too high for convection 
cooling, forced air circulation or heat sinks. Small lightweight gear 
pumps form the heart of every Eastern cooling pack. Design with these 
high-speed hydraulic pumps in mind; they’re available virtually off the 
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am MISSb 


One-man missiles: 


1. Cobra 3. Davy Crockett* 
2. SS 11 4. Redeye 


Tactical surface-to-surtace missiles: 


5. LittleJohn 8. Sergeant 
6. LaCrosse 9. Honest John 
7. Mace 10. Pershing 


Air-to-surtace missiles: 


11. Hound Dog 13. Skybolt* 
12. Quail 14. Bullpup 


Ground-to-air missiles: 


15. Terrier 19. Mauler 
16. Nike-Hercules 20. Talos 

17. Tartar 21. Bomarc 
18. Hawk 22. Nike Zeus 


Air-to-air missiles: 
23. Genie 25. Three Falcons 
24. Sidewinder . Eagle* 
27. Sparrow III 


Undersea missiles: 
28. Astor 29. SUBROC 30. ASROC 


Strategic surface-to-surface missiles: 
31. Atlas 33. Thor 
32. Titan II* 34. Polaris 
35. Minuteman 


Spacecraft boosters: 


36. Agena B . Thor AbleStar 

37. Centaur . Thor Able 
(second stage ) . Scout 

38. Atlas/Mercury . Saturn 


(artist's impression) 


Free, full color reprints of this 3-page panorama will 
be sent to you on request. Oversized 35” x 18” full 
color framing prints without advertising copy are 
available on heavy stock for $1.00 each. Send all re- 
quests to: Remsen Advertising Agency, Inc., 155 
Whitney Ave., New Haven 9, Conn. 
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ALLIED RESEARCH PRODUCTS, INC. 

4004-06 East Monument St. ¢ Baltimore 5, Md 
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West Coast Licensee for Process Chemicals: L. H. Butcher Co 

European Agent: Sture Granberger, Storgaton 10, Stockholm, Sweden 
CHEMICAL AND ELECTROCHEMICAL PROCESSES, ANODES, RECTIFIERS, EQUIPMENT 
AND SUPPLIES FOR METAL FINISHING 


BORG -WARNER CORPORATION 

200 Michigan Avenue, Chicago 4, III 

B-W Divisions in Defense: INGERSOLL KALAMAZOO, Kalamazoo, Mich.; 
PESCO PRODUCTS, Bedford, Ohio; WESTON HYDRAULICS, Van Nuys, Calif.; 
BORG-WARNER CONTROLS, Santa Ana, Calif.; YORK CORPORATION, York, Pa 
MARVEL-SCHEBLER, Decatur, Illinois; OMNITRONICS, INC., Philadelphia, Pa.; 
ROY C. INGERSOLL RESEARCH CENTER, Des Plaines, III 

BETTER PRODUCTS THROUGH CREATIVE RESEARCH AND ENGINEERING 











MISSILES AND MEN 


Some of the weapons illustrated on this page make an individual 
infantryman more powerfully armed than a bomber squadron of 
World War II; others give him a fighting edge over the most power- 
ful tanks yet devised. Right, top: Mauler, a small vehicle-borne 
ground-to-air weapon deadly to strafing planes. Below, the T-55 
chemical launcher. Close up, SS11 wire guided anti-tank missiles 
On the jeep in the foreground is the launcher for Davy Crockett, a 
recoiless rifle which fires a nuclear warhead. 


MISSILE FASTENERS AND RELIABILITY 
The fantastic weapons on these pages must operate with 100% 
reliability for there is no second chance.* 

By the same token, they are more complex than any weapon ever 
manufactured. It is not unusual for a missile to contain more than 
300,000 separate components 


Thus, it is the individual manufacturer to 
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EASTERN INDUSTRIES, INC. 
100 Skiff Street, Hamden, Connecticut 
WEST COAST OFFICE: 4203 Spencer St 
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Hamden, Connecticut 


ADVANCED TOOLING COMPONENTS FOR MISSILE PRODUCTION: STEEL OR CARB 
TIPPED DEEP-HOLE DRILLS 


MONSANTO CHEMICAL COMPANY 
Aviation Fluids Department 
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FUNCTIONAL FLUIDS FOR HEAT DISSIPATION AND TRANSFER, PRESSURE TRANS 
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EQUIPMENT SERVING MOST OPERATIONAL MISSILES 


AIRCRAFT MISSILE DIVISION SPS 

Jenkintown, Pa., Santa Ana, Calif 

PRECISION FASTENERS FOR THE AEROSPACE INDUSTRY 

Sales Offices and C r enter 

f 


va ¢ San L iro, Calif. * Seattle 


eldorf, West Germany 


oma-zc 


“unrni-i>-oiyv 


TITANIUM METALS CORPORATION OF AMERICA 


THE NATION'S ONLY ORGANIZATION 
DUCTION AND SALE OF TITANIUM 


TED EXCLUSIVELY TO DEVELOPMENT, PRO- 


THE TORRINGTON COMPANY 


Tarr ton. Connecticut and 


EVERY BASIC TYPE OF ANTI-FRICT 


NEEDLE « SPHERICAL ROLLER « LER « CYLINDRICAL ROLLER eo 
BALL « NEEDLE ROLLERS « THR 





exo lla sa 


SHIELDS IN THE SKY 


In air defense, too, missiles and manned aircraft are teamed to protect the 
Continent from hostile raiders. Close up is Bomarc, longest-ranged ground- 
to-air weapon in service. The small weapon trailing toward the enemy 
bomber above Bomarc, is Genie, nuclear armed unguided rocket. Below 
Bomarc, an F-102 jet fighter unleashes radar guided Falcon at the far- 
away enemy. 


Fasteners and Functions’ 
4] TENSION — EWB 30 series, strength to 300,000 psi, with EWN 30 locknut 
2. TEMPERATURE — BE 1615, for use to 1600°F 


EE High STRENGTH to WEIGHT — BFS, BHS, and Hi Ti, fasteners in beryl 
lium and titanium 


Missile Fasteners for the Space Age from 
AIRCRAFT/MISSILE Division 
JENKINTOWN, PENNSYLVANIA ° SANTA ANA, CALIFORNIA 


*For more information request Bulletin 2529 
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f the missile 


the manned interceptor will continue to play an important role 
as will the manned bomber. The F-104 (top) illustrated carries 
Sidewinder air-to-air missile in addition to rapid-fire cannon. F-106, 
below, is a holder of world-speed records, and can carry a bayful of 
guided weapons of the Falcon family. In both missiles and aircraft, 
Torrington beari are pivotal points in performance 


e Narrow aircraft bearings by Torrington are extensively used, along 
with needle bearings and special roller bearings in such applications 
as missile elevons, aircraft control surfaces, flaps, and bell cranks 


e Torrington roller bearings are used in the lift mechanism of the largest 
movable span bridges and throughout heavy industry. This experience 
offers proved capability in huge missile support structures, such as 
gantries, erectors, launchers, transporters, and loaders. 


e Torrington bearings now make major contributions to friction fighting 
in other missile site equipment. The South Bend Division is a prime 
source for spherical roller bearings, self-aligning ball bushings and 
special bearings made to the measure of huge blast-door hinges, mis 
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engine auxiliary equipment. Modi- 
haust gas deflectors, thrust revers- 
1 for the 900°F to 1100°F range. 
ity bearing in the friction-fighting 
yr radar antenna mounts or radio 
up to the job, on the job. Only 
idest range in size and type of anti- 


wherever the requirement in the mis- 


bearing for any friction problem. 
sile and space age bearings. 
N COMPANY 
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MISSILES RULE THE WAVES 


Neither the battleship nor even the aircraft carrier holdsthe key to 
mastery of the open sea; ship-launched missiles, and missiles against 
ships will decide the conflict over the ocean waters. On this page 
Polaris rises from beneath the sea, launched by a George Washington 
type nuclear submarine. The destroyer near the bottom of the page 
has just launched Tartar, a compact ground-to-air missile with many 


of the performance characteristics of the larger Terrier 


BORG-WARNER serves national defense, both as a systems manager and 
supplier of hardware. Broad corporate and division capabilities find 
B-W in 22 of the projects portrayed in this section; from control rod 
drive mechanisms on POLARIS submarines to the gas servo system 
for the MAULER; from static inverters on MINUTEMAN to con 
struction of the LARC-15 amphibian. In addition, advanced research 
BETTER PRODUCTS Dil 
THROUGH CREATIVE RESEARCH , 
AND ENGINEERING BW 


work . . . including power generation and plasma propulsion . Is 
being done on programs for the future. Systems capabilities include 
fuel control, ground support checkout, enemy detection, power sys 
tems, meteorological analysis 

Although most B-W divisions contribute to the defense effort, among 
those predominant in the field are: INGERSOLL KALAMAZOO, 
Kalamazoo, Mich.; PESCO PRODUCTS, Bedford, Ohio; WESTON 
HYDRAULICS, Van Nuys, Calif.; BORG-WARNER CONTROLS, 
Santa Ana, Calif.; YORK CORPORATION, York, Pa.;: MARVEL- 
SCHEBLER, Decatur, Illinois; OMNITRONICS, INC., Philadelphia, 
Pa.; ROY C. INGERSOLL RESEARCH CENTER, Des Plaines, III 
For further information, write S. J. Roush, Group Vice President 


Chicago 4, Illinois 


Borg-Warner Corporation, 200 §. Michigan Ave 


BORG-WARNER 








from the depths of the sea fo the fringes 


The 


prove 


this is the theater of operation of the new naval guided weapons. Arc 
ing out of the water at the top of the page, SUBROC has been 
launched by a submarine and is rocket-propelled through the air be 
fore re-entering the water once more as a target-seeking torpedo 
ASROC, launched from the nuclear cruiser on the left,has discarded 
its rocket booster and is re-entering the water with the help of a 
parachute. Up close, mighty Talos one of the longest-ranged ship 
board-to-air or shipboard-to-surface weapons in the U.S. Arsenal 

shows the diffuser spike the ramjet which will propel it for the 


greatest part of its high-performance flight 


Big time performance on the production line this is the outstanding 
characteristic of Hi-Standard gun drills. Here are tools which measure 
up to missile metals which can drill any material which can be 
machined: alloy steels, titanium, beryllium, and many other exotic 
substances 

All-steel or carbide tipped, Hi-Standard gun drills produce hol 
10 feet in depth na single pass. Each drilling is mirror-smooth, 
truly round and straight, and accurate to micrometric measurements 


es to 
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ecret of the perf 
in more than 3( 


ind heavy man 


1 cools the cutting ed 


idard 
»f equivalent 


of the hardest n 


1ew broch 


lications of Hi-Stan 


Wr fé 


gs in the prod 


decrease costs 


for your Hi-Star 
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space: 


ese space-age drills is a design 
perience in aircraft, automotive, 
forced-oil feed clears out chips 
drilling 


lled their way to the moon — in 
of different jobs, through 


detail some of the outstanding 
shows the way to speed-ups 
sion components. Find out now 


production ¢ maintain precision 


n space age drills today! 


DARD MANUFACTURING CORP. 
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missions of the future 


Four of the most promising weapons now being readied for the U.S. 
ArmedForces:1. Redeye — will give the individual soldier the air de- 
fense capability of an anti-aircraft battalion. 2. Nike Zeus is the first 
weapon showing definite promise as a defense against enemy 
ballistic missiles. 


Unsymmetrical dimethylhydrazine, virtually unknown outside the 
laboratory a few years ago, has rapidly found important applications 
in the nation’s rocket programs for defense and space exploration. 
Because it offers a remarkably well-balanced combination of advan- 
tages — in numerous aspects of engine system performance, environ- 
mental behavior and ground handling — this versatile synthetic fuel 
contributes importantly to the success of many of today’s most ad- 
vanced vehicles and offers many useful capabilities for the missiles 
and spacecraft of tomorrow. 

FMC’s multi-fold expansions of facilities and advances in manufac- 
turing technology . . . in more than six years commercial production 
of UDMH under the trademark DIMAZINE® .. . have made fu- 














3. Skybolt (shown in an artist’s impression) will enable subsonic 
strategic bombers to strike with impunity against heavily defended 
targets 1500 miles away. 4. TITAN I] (shown rising out of its un- 
derground silo) combines extreme range, heaviest payloads, and 
instant readiness — due to storable high-energy fuel and oxy dizers. 


ture economics of supply extremely favorable. We will be pleased to 
supply information on DIMAZINE’s properties, handling and availa- 
bility for your program or proposal. 
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FIRST LOW-VOLUME reactor for use in space power systems will be the Snap 2 reactor (left). 


———-Be SAFETY 


ELEMENT 



































The prototype Snap 2 reactor is now 


running. The operational reactor will have a core volume of about 0.3 cu. ft., will produce 50,000 thermal watts and weigh only 200 Ib. 


Snap 8 reactor (right) which entered development phase in January, 1959, is in many respects a scaled-up version of the Snap 2. 
Snap 8 can run one or two turbogenerator sets and therefore can produce either 30 or 60 kw. of ele 
and Space Administration has contracted development of conversion machinery for use with Snap 8 


The 
cal power. National Aeronautics 
na and Centaur space vehicles. 


Snap 1-A Targeted for 1961 Operation 


(‘his is the sixth and final article of a 
series on various applications of nuclear 
power to aircraft, missiles and spacc 


vehicles. 


Washington—Development of — sys 
tems for nuclear auxiliarv power (Snap 
has progressed more rapidly and satis- 
factorily than anv other U. S. nuclear 
power program for space and flight 

The first relatively low power Snap 
system for space vehicles, Snap 1-A de 
livering 125 watts for one year, will b« 
in oft-the 


yperational servic 
gram did 


196] lhe 


begin until 1955 


ready for 
shelf form in 


not formally ind cde 


svstem design did not start un 

Higher power S\ stems, 
Snap 5, producing up to 60,000 watts, 
ire scheduled for flight testing in 196¢ 
or 1967 


tailed 


til 195¢ such as 


lhe general Snap conce} tes from 
1946. It evolved from Air Force-spon 
sored studies of reconnaissance 
lites bv the Rand Corp. from 1946 t 
1954, which f 


1 1} 
wer sources needed by satellite 


satel 


showed that the long-life 
} instru 
mentation and equipment could only 
be supplied by nuclear systems 
Implementation of the recommenda 
satellite 
weapon 


studies began 
in 1955, and a svstem, 
WS-117L, had evolved bv 1956 It 
was called the Air Force Advanced Re 
connaissance System. Midas, Discoverer 
and Samos projects all stem from WS- 


tions of these 
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117L. Vehicles developed by these proj 
ects will make extensive use of Snap 
power units which began development 
at the same time as WS-1171 

The complete Snap program in 
cludes small nuclear powet 
use on shipboard and in isolated areas 
vehicles. Develop 


components fol 


units fo1 


as well 
ment of the 
all the Snap systems is the 
bility of the Atomic Energy ¢ 
sion, and this work is managed for the 
commission by its Aircraft Nuclear 
Office, headed Brig 
Branch 


heat 


is for space 
nuclear 
spons! 


Omm1s 


Propulsion 
Gen. Irving I 
Iwo nuclear 
shown by_ preliminar 
the most attractive for 
ind to have the 
Chey iT¢ 


units 
+ ] 
ential. 





Reprints Available 
Reprints of Week’s special 
report on nuclear propulsi m for aircraft 


Aviation 


and missiles, and auxiliary power for 
space vehicles, are available at the fol- 
lowing rates: 

1-10 copies: 40 cents each 

11-100 copies: 30 cents each. 

Over 100 copies: 20 cents each 

Address orders to: Aviation Week, Re 
print Section, 330 West 42nd Street, 


New York 36, N. Y. 











ind fission. Radioisotope units 
u limited to a power level of 
1 kw while fission reactor svs- 
il from 3 kw. to thou- 
tts output. 

ir Division of the Martin 
led a contract to de- 
tope power sources for 
Atomics International, 
North American Aviation, 
ympetition to develop a 
for auxiliarv nuclear 
for space vehicles. Each 

» work in 1955. 
Snap units have grown out 
ts. Three of the units 
heat source. and 


55, the first problem 
to select a suitable 
several hundred pos- 
pes, which come from 
One type of radio- 
beta ravs and is a 
from the fission reactor, 
in alpha emitter which 
irradiating certain ma- 
tor 
quirements for a radio- 
1 half-life of 100 days or 
thermal output greater 
tts per gram. This is to 
1 long period of time 
!| continue to emit par- 
lectromagnetic. radiation 
the temperature of the 
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‘The Avnet System 


changes the Concept of Inflation 


Avnet cannot control inflation. No single company or industry can. But Avnet can control the 
value you receive. 

In the same Avnet package with your components are some extras at no additional charge... 
assurance that the product is ‘he right one for your requirement . . . extra days or hours to use 
the product, having received it sooner from Avnet than from any other major source of supply 

. availability of complete application information . . . selection from one of America’s largest 
inventories . . . plus the knowledge that Avnet’s first interest is in the complete success of your 
total product. 

Although Avnet cannot control the nation’s price structure, it can control its own value 
structure. And it certainly does. This new Concept of consistently giving more for the same price 
is one of the many advantages in The Avnet System. Contact your: nearest Service Center for 


additional specific benefits to your business. 


THE AVNET SYSTEM 
A V N Ee Y Men Methods Materials / Management 


AVNET ELECTRONICS CORP. 


Avnet Service Centers and Stocking Facilities: Los Angeles, Cal Sunr le, Cal. + Seattle ash. + Salt Lake City, Utah + Chicago, tll. « Dayton, Ohio + Westbury, L. I. + Burlington, Mass 


Avnet distributes from its stocking facilities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS, RHEEM SEMICONDUCTORS, ELECTROSNAP AND HETHERINGTON 
SWITCHES, GREMAR CONNECTORS, CLARE RELAYS, ROBERTSON SPLICE & CONNECTOR CASES, BABCOCK RELAYS, KING SUBMINIATURE HI-TEMP CERAMIC CAPACITORS. 
TIC PRECISION TRIMMERS, VIBREX FASTENERS by GENERAL TIRE & RUBBER CO., U.S. SEMCOR SEMICONDUCTORS, SANGAMO CAPACITORS, SPRAGUE CAPACITORS 
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material containing the isotope and 
provide a heat source. ‘To keep the heat 
source to a practical size, the isotope’s 
thermal output per gram must be high. 
Six isotopes met the fuel requirements, 
and of these, cerium-144 was selected 
because of its availability. There has 
generally been a limited quantity of 
radioisotopes suitable for fuel use be- 
cause of a shortage of facilities needed 
te separate and process them to the 
proper state of purity. 


Snap 1 Power Output 


Powerplant specifications for Snap | 
were firmed up in 1957 at 500 watts 
clectrical output for 60 days. A turbo- 
gcnerator was selected to deliver the 
clectrical power because it was consid- 
ered the best conversion technique then 
available 

Ihe turbogenerator design selected 
represented an advance in this field, 
however, because all the moving parts 
in the svstem were connected to one 
high speed shaft which was lubricated 
by its liquid mercury working fluid. 
To raise its reliabilitv, no auxiliary 
pumps or other systems were used in 
this unit. 

Heat source in the svstem was to be 
a metal block in the shape of a right 
circular cvlinder containing the cerium 
144 about 1-ft. long and + in. in di 
ameter. The liquid mercury was to be 
boiled as it passed through this hot 
block, and the vapor was to be ex 
panded through the turbine driving the 
electric generator. 

Ihe turbogenerator conversion  svs- 
tem was developed by Thompson Ramo 
W ooldridge 
ator package was delivered by the com- 
pany in 1958, and it was operated fat 


\ complete turbogener- 


in excess of the original specifications 
This unit will not be used with the 
Snap | heat source, however, and it was 
transferred in the spring of 1959 to the 
reactor portion of the Snap program 
along with the technology developed 
with it This re-orientation of the 
Snap | project and the transfer of its 
original energy conversion svstem was 
decided upon because of an improve 
ment in the technology of thermoelec 
tric heat-to-electricits 
vices with no moving parts 


conversion ce 


Energy Conversion Techniques 


¢ Snap 3. Basic research in advanced 
energy conversion techniques began in 
1955 under the Snap program. The two 
main techniques studied were thermo 
clectric and thermionic, neither of 
which required moving parts, thus al 
lowing entirely static powe! 
(hermoelectric materials deve 
electrical potential if there is a differ 
ence in temperature within the material 
I hermionic conversion operates on the 
same principle as the vacuum tube. Heat 
is applied to a cathode which boils 
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PCS WITH 
RADIATOR 
EXTENDED 


ce — ~ 


SEQUENCE 
CONTROL UNIT — 


FROM RADIATOR —~ 


Hg RESERVOIR 


FREQ & VOLTAGE 
CONTROL PACKAGE 


SNAP 8 power conversion system is shown in drawing abo 


Thermoelectric — 
Elements 


SNAP 3 experimental unit has proved the 
iwav electrons that flow to a cold anode, 
establishing an electromotive force be 
tween the two surfaces 

Work with these and other advanced 
devices had progressed so well by 1958 
that a separate project, Snap 3, was 
formed to develop ind demonstrate 
their potential 

['wo contracts were let at the begin 
ning of 1958 for thermo-clectric dem 
onstration devices, one to the Westing 
house Electric Corp. and the other to 
Minnesota Mining and Manufacturing 
Co 

Quick results were achieved, and the 
Minnesota Mining and Manufacturing 
Co. delivered a complete thermo 
electric generator by December, 1958 
Polonium-210 fuel capsules were in 
stalled in the generator, and this proof 
of-principle device was sho to the 


Vuel Capsule 


P———- Fuel Block 


lioisotope power systems. 


Snap 3 “atomic batterv” 
Eisenhower on Jan. 16, 
ed 2.5 watts with a 
c] 
successful thermoelec- 
in the Snap 3 project 
liately. Snap 1 was re- 
ime Snap 1-A. The 
ider remained the same, 
unded by a double-wall 
h contains liquid mer- 
ng purposes. The small 
lements are attached to 
interconnected so that 
250 watts continuously 
tests of Snap 1-A are 
next vear. 
element in anv radio- 
lucing constant power 
ng device to dump vary- 
f heat. The radioactive 
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SCHEMATIC of the Snap 2 turbogenerator which will deliver 3 kw. of electrical power using the 50 thermal kw. supplied by the reactor 
is shown above. The complete Snap 2 reactor-converter unit will weigh about 600 Ib. 


energy decay of the fuel is not con- 
stant, and it falls off logarithmically 
with time. Therefore the excess heat 
present during the early life of the 
unit must be dumped. A method un- 
der development controls power out- 
put by adjusting the gas pressure in 
an enclosure filled with a porous in- 
sulation. The conductivitv of such an 
insulator varies almost linearly and in 
versely with the gas pressure, and this 
is controlled by a valving svstem which 
requires no power and allows gas to 
escape to space as the cold-junction 
temperature of the thermoelectric ma- 
terial decreases 

The rapid development of radioiso 
tope power unit technology in the Snap 
program has greatly encouraged nuclear 
engineers and has generated many new 
ideas. Isotope power is being consid 
ered todav for a wide varietv of mili 
tarv and civilian equipment that must 
have power sources that do not require 
attention for very long periods of time. 
I'vpical of these are unmanned arctic 
weather stations and marker buovs on 
and beneath the surface of the sea. 
eSnap 2. Competition for develop 
ment of a verv compact nuclear reactor 
producing 50 kw. of thermal heat from 
a core volume of about 0.3 cu. ft. was 
initiated in 1955. Atomics Interna 
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tional was awarded this contract in the 
spring of 1956 from among 13 com- 
panies submitting bids. 

l'o keep the size of the unit down, 
liquid metal, a sodium potassium alloy, 
was selected as a coolant and the fuel 
moderator clements were made of a 
massively hvdrided and homogeneoush 
mixed zirconium-uranium material. Re 
actor control was achieved through the 
rotation of small drums unequally 
loaded with boron around their periph 
erv. The control drums were located 
neutron reflector surrounding 
the core. Weight of the complete re- 
actor is 200 Ib. 

\ prototvpe Snap 2 reactor of the tvpe 
has been under test for some time. Its 
coolant outlet temperature is 1,200F, 
and it delivers about 50 thermal kw. 
Vhrough August of this vear, the core 
had operated for 153,000 kw. hr., in- 
cluding a continuous full-power run 
for 1.000 hr 

Energy conversion equipment for the 
Snap 2 unit proceeded in parallel with 
the work. The unit selected 
was a mercury vapor turbogenerator 
svstem similar to the one originally 
planned for Snap 1. Both of these 
mercury vapor svstems wer contracted 
to the same company, Thompson Ramo 
Wooldridge. In the course of devel- 

* 


in the 


reactor 


opment of both systems, several com- 
bined rotating units—with the mercury 
turbine, clectric alternator, and metr- 
curv and liquid metal pumps all on one 
shaft—have been built and tested. 

Mercurv has been selected for cur- 
rent Snap power conversion systems 
because it is the onlv liquid for which 
there is enough engineering data in 
the right temperature to permit the 
development of a very-long-life system. 
Ihe basic mercury data now available 
is being used in an extensive program 
to determine its boiling and condensing 
heat transfer, corrosion and mass trans- 
fer properties. This data is vital to 
the detailed design of the dual loop 
liquid metal-to-mercurv boiler, or heat 
exchanger, and the mercurv radiator or 
condenser 

Design of the mercurv radiator must 
be integrated into the space vehicle 
design to an extremely close degree to 
ensure positive fluid condensation un- 
der zero gravity conditions when even 
a low torque produced by the vehicle 
is of great importance. The combined 
radiator and vehicle design must also 
consider reducing the danger of punc- 
ture bv micrometeorites. One of the 
Snap 2 integrated satellite designs is 
shown on page 75. 

There are several 


other areas in 


AVIATION WEEK, January 30, 1961 





EXPERIMENTAL radioisotope-thermoelectric power unit (Snap-3) is being fired at a speed of 342 fps. into a rock-like material made up 
of 80% earth and 20% concrete. These firings failed to break open the container. The band following the container apparently is the 


sabot to hold it while it was fired. 


which vehicle and powerplant design 
must be coordinated closely hese 
include the complete svstem dynamic 
responses to ensure remote start-up in 
orbit and the integration of shielding 
for equipment and the main structure 
to achieve minimum weight 

lhese requirements and the specif 
cation for trouble-free unattended op 
eration for a vear or more cannot be 
satisfied unless a large amount of ground 
testing is done on all components and 
on the complete system under as close [ia ty | 
an approximation of the space environ . ae 
ment : possible. The mys ment — Bee CONDENSER RADIATOR 
are under way now, and the complete bs espa 
system tests will be conducted in the Bay Be ad (anim ol mage 
Snap Environmental ‘Test  Facilits ae 
(SETF), which has just begun opera- 
tion at Santa Susanna, Calif. Atomics 
International Division of North Ameri- 
can Aviation operates it for AEC 

I'wo main test vaults have been pro- SNAP 2 reactor as it would be installed in the USAF Midas early warning or Samos recon- 
vided in this facility to allow full-power _ naissance satellites. Main components are the 50,000-watt thermal liquid metal cooled 
nuclear operation of Snap-powered ve reactor, a boiler-superheater, a turbine, a condenser-radiat nd an alternator. Snap power 
hicles. Normal operation consists of a units will have to be integrated closely into design of given space vehicle. Nose cone 
nuclear test in one vault while the _ type installation of the Snap 2 reactor is shown abov. ) radiator tubes lining sides of the 
other houses a test rig that has just structure. The exposed position of the reactor on th t of the nose cone would assure 
completed test and is being removed _ that it burned up and disintegrated during an unscl | re-entry into the atmosphere. 


i 
ee 


for examination and the vault is being 
decontaminated and made ready fot 
the next test 
The first test in the facility is just 
beginning and will continue for about 
one vear. This test, $2-DS-1, (Snap 2, 
Developmental System -1) is _ being 
made with a Snap 2 reactor separated 
from the power conversion system by a 77 _ REACTOR 
shield. Its purpose is to determine con- /, s 
rol and component response data Ys) —RADIATOR CONDENSER 
which can onlv be obtained with such é 
shielding. Final design of the Snap 2 
unit components cannot begin until 
this response data is available 
I'he next complete system test (S2- 
DS-2) is scheduled to begin in the sum- 
mer of 1962 and will test a Snap 2 in 
its final space vehicle configuration with 
the reactor closely coupled to the sys- 
tem components. The nuclear portion 
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Who is the 
major designer... 
manufacturer... 
patent holder... 
of honeycomb 
fasteners? 


The answer is SHUR-LOK CORPORATION . . . and its members 
..whose combined engineering experience exceeds one hundred 

years! ... whose know-how and assistance are yours for the 

asking . . . whether it be in the form of authoritative manuals, 

evaluation programs, prototype development, engineering counsel 

or something as simple as a drafting template (write for yours) 

This is the firm that makes, stocks, and sells more different 

types of honeycomb fasteners ... and more of them... than 

any.other manufacturer. . 

SHUR-LOK welcomes every opportunity to solve new and unusual 

honeycomb fastener requirements ... for metallic or non-metallic 

panels... . for high temperature operation. . . for the critical 

demands of space flight . . . or for the imperative economies of 

low-cost ne Whatever your fastener problem, SHUR-LOK 

has an answer .. . or will develop one. 

Simply send us your fastener ome criteria and we will be happy 

to make our recommendation . . . without obligation, of course. 





a. | U ine oO K: 879 South East Street, Anaheim, California 
= iL Licensees and Distributors in: 
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CONSTRUCTION of the Snap 10 reactor, 
which is surrounded by thermoelectric en- 
ergy converters and by large radiator fins to 
conduct away the excess heat. 


of this test is intended to confirm the 
performance of the system. 

The third of the Snap 2 tests is 
scheduled to begin in the summer of 
1963, and it is designated §$2-PS-1 
(Snap 2, Package System -1). This will 
be a ground demonstration of a flight 
prototype system. Flight demonstra- 
tion itself could be performed during 
1964 under this schedule. Officials of 
the Snap project believe that this series 
of three nuclear tests is the absolute 
minimum needed to ensure the un- 
precedented reliability called for in 
Snap 2 specifications. 
e Snap 8 has been described by AEC 
officials as an enlarged, scaled-up ver- 
sion of the Snap 2. The Snap 8 re 
actor will weigh 300 Ib. and produce 600 
thermal kw. compared with 50 kw. for 
the Snap 2. This will allow the unit to 
drive either one or two 30-kw. output 
turboelectric units. Total output of the 
combined unit can then be 60 electrical 
kw. Planned uses of the first Snap 8 
unit include supplying the power for the 
first ion engine tested in orbit. 
eSnap 10 combines a_ reactor 
thermoelectric clements to provide a 
completely static power unit with a 300 
electrical watt output. First complete 
svstem test is scheduled for earlv 1961. 
No control drums are required to con 
trol this reactor because it has a strong 
negative temperature coefficient which 
reduces its power output when the tem 
perature rises above an unsafe level. Its 
lifetime is predicted to be one to three 
vears before the negative temperature 
coefficient becomes so large that the 
reactor will shut itself down 

Starting of the Snap 10 reactor will 
take place in space simply by actuating 
1 mechanism which will push the two 
halves of the core together. The thermo- 
electric power conversion elements are 
arranged around the core (see p. 73) 
The whole unit is cooled by conduction 
of heat to a set of fins around its outer 
surface. 

Total weight is 


with 


350 Ib. One of the 
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NO MANUAL SWITCHING 
FOR SPEED CHANGES WITH 
EECO’S NEW TIME-CODED 





MAGNETIC TAPE SEARCH 
AND CONTROL SYSTEM 


® 


EE 0-10 COMPUTER LAN AGE TRANSLATORS 


“See EECo on display—Booth 2 
at Winter Convention of Military Electronics, Bilt 


Responsible for flight test instrumentation? Quick-look 
data readout? Check out this addition to the distinguished 
EECo line of timing system equipment. You'll find no other 
gives you all of the ZA-82I’s important benefits: 


NO MANUAL SWITCHING or plug-changing is needed to 
compensate for speed changes. 


DATA REFERENCED BY TIME CODE, so correct locat- 
ing never depends on tape speed. Locates data interval be- 
tween two time addresses. 


CONTINUOUS DECIMAL DISPLAY OF TIME CODE, 
so user always knows exactly where he is on the tape. 


SPEED WITH FLEXIBILITY. With typical tape transport, 
ZA-821 searches 1200 feet of tape in 90 seconds. Permits 
search-to-recording speed ratios up to 64 to 1. 


FULLY AUTOMATIC. Choice of automatic or manual 
search. Permits automatic recycling of located data. 


COMPACT. All solid-state. Entire ZA-821 unit including 
power supplies mounts in only 15%,” of rack space. 


COMPATIBLE. Can be used with most continuous-motion 
tape transports including Ampex F R 100, FR 100A, FR 100B, 
FR600; Honeywell M-3170, M-3171, M-3172; CEC 5-752; Mincom 
C-100., Uses 24-bit BCD Time code supplied by EECo ZA-801 
Time Code Generator. Can be modified for use with any 
time code. 


ECONOMICAL. High utility. Beats in-house fabrication. 
Plug-in circuits keep maintenance cost down. Only$10,200. 


For data sheet ZA-821 write 


Electronic Engineering Company of California 
1601 East Chestnut Ave., Santa Ana, Calif. Phone Kimberly 7-5501. TWX: S ANA 5263 


MISSILE @& AIRCRAFT RANGE NSTRUMENR A 


NIC EQUIPMENT 


Hotel, Los Angeles, Feb. 


SITAL DATA PROCESSING SYSTEMS 


1-3.” 
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Cryogenics Pressure Regulators 
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‘ 3 Shutoff Valves 
Solenoid Valves Bis : (electric and pneumatic) 


Fill and 
Drain 
Systems 


Special Applications Fuel Controls Pneumatic Actuators 


(De-icing Nozzle) 














AiResearch /has produced more than one million high performance va/lves and controls 
for gases and liquids operating at temperatures from —420°F. to +2000°F. 
and pressures to 6000 psig. 


Reliability and compatibility of systems applica- more than 20 years of experience in valves 
iand controls and the most complete testing and 


tions are insured when all components are of 
AiResearch design and manufacture—backed by _ production facilities available. 


Please direct your inquiries to Control Systems, 
AiResearch Phoenix Division. 


oR ORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





main advantages of the Snap 10 unit is 
that it does not have to be oriented 
toward the sun and it will continue to 
operate if it stays in the shadow of the 
earth for a long period. The soiar cells 
and solar mirrors which are competing 
in the Snap 10 power range are not this 
versatile. 

Snap units operate in the thermal 
neutron energy range which—until re- 
cently has been beyond the capability 
of small reactors. In the past, mini- 
mum volume cores have been feasible 
only for reactors whose fission reaction 
was sustained by fast neutrons of much 
greater strength than the thermals. The 
disadvantage of fast reactors has been 
their large fuel requirement, which 
drove their cost rauch higher than that 
of the thermal reactors. 

The small thermal cores of the Snap 
units have been made possible by the 
development of massively hydrided 
zirconium-uranium fuel moderator ma- 
terial. Snap 2 and 10 will use slightly 
less than three kilograms of enriched 
uranium and Snap 8 about five kilo 
grams, which are major reductions in 
the fuel requirement compared with a 
fast reactor. The system weights quoted 
here for Snap reactor units do not in 
clude any shield weights. Shield require- 
ments will vary with reactor output, and 
with the composition and location of 
the payload. Humans will be the most 
sensitive to the Snap radiation, with 
electronic equipment next. Most equip- 
ment in a space vehicle will not be par- 
ticularly effected by the Snap radiation 
level. 


Primary Shielding Concepts 


Two main shielding concepts will be 
used on space vehicles separation and 
shadow shielding. Some vehicles car- 


rving large quantities of electronic 
equipment driven by a Snap unit prob- 
ally will have the reactor and payload 
at opposite ends of a 30- or 40-ft. tube. 
A shadow shield would be _ placed 
closely in front of the reactor, creating 
a cone of reduced radiation in the direc- 
tion of the payload. Shadow shielding 
works well in space because there are 
no air particles to scatter the radiation 
around the shield. 
When humans. are 
same space vehicle with 
reactor, the lightest shielding 
ment probably will use a long cable to 
separate the reactor from the crew sec 
tion. Heavy shadow shielding 
also be used with this system 
Phe task of sending nuclear isotopes 
and fissionable material into orbit has 
raised many safety questions, primarily 
concerning catastrophic failure of the 
launching rocket. Two general design 
methods are being used to prevent the 
radioactive or fissionable 


carried in the 
a large Snap 
arrang¢ 


would 


release of any 
material into the atmosphere during a 
launching or re-entr\ 
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ENVIRONMENTAL test facility in which the Snap power units will be subjected to as close 
a simulation of the space environment as possible is shown in the cutaway drawing above. 


Facility is called Snap Environmental Test Facility (SETI 
Two main test vaults have been provided permitting full 


powered vehicles. 


I'he first method is to house the 
radioactive material in a heavy, safe 
like container which is essentially inde 
structable by any of the forces which 
could conceivably be present during a 
rocket launching or re-entry. The sec- 
ond is to design the structure of the 
nuclear svstem only to resist the loads 
it will receive during normal operation 
With this design, the nuclear system 
will have to have an escape system simi 
lar to that required for a man if fission 
able material is not to be spread over 
a large area in a space vehicle accident 

The heavy safe-like container has 
been used for the radioisotope power 
units because they must be completely 
enclosed by heavy shielding under all 
circumstances, and there was an oppor- 
tunity to save some weight by making 
the shield resistant to fire, explosion and 
impact. The second approach to safety 
has been used with the Snap reactor 
systems because they require 
heavv shielding, even during their oper 
ation in On the ground, they 
will not be radioactive bec thes 
will not start producing power until 
thev reach orbit. An escape rocket sys 
tem probably will be used t catapult 
any reactor, except for a reactor in the 
main rocket powerplant, clear of its 


‘ : 
if troub hould de 


will not 


space 
1us¢ 


} 


booster vehicle 
velop during a launch 

The reactor will not have a 
shield and will be in an 
tion (see p. 75 Although the reactor 
would be covered by a light fairing dut 
ing the flight in the atmosphere, the 
whole system would burn up upon r 
entry into the atmosphere after ICBM 
or even IRBM speeds were reach d 
Before thosc speed ' tained, the 


heat 


Cxpt SC d posi 


and has just begun operations. 
»wer nuclear operation of Snap- 


react be catapulted free and 
parach to the ground if the booster 
rocke t 

lhe Martin Co. has performed some 
ts to qualify the container 
for it pe fuel. The Snap 3 con- 
taine! h is a typical design, con- 
sists of ivy metal, slightly tapered 


cvlind th an over-all length of 21 


elab 


In 
Phe tope load is placed in two 


steel containers which 
larger stainless steel con- 
unit then fits inside the 
made of flame-coated 
All of the stainless steel 
welded together with 
welds, and thev are 
outer cvlinder with a 


small 
fit in 
tain 
oute 
mol 
conta 
full p tion 
secu! 


tape! p 


Safety Testing 

fety testing, the Snap 3 
ner was placed in the 
quantity of rocket fuel 
loded and set afire with 
its integrity. It was 
<ture of 80% earth and 
it a velocity of 342 fps. 
thout damage. The quali- 
;o included heating the 
mperatures it would ex- 

1 maximum speed re- 

n firing it into a tank of 
ilate a sea impact. ‘The 
nal shock failed to harm 


vere believed to equal or 
ess the container might 
ing its life. The success- 
n of the tests has led to 
nce in the isotope power 
m a safety standpoint. 
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“Any fool can make five-year plans; it is getting ahead by leaping from crisis to crisis that takes 
real management skill. No one admires the hitchhiker—it’s the traveling fire fighter who gets 


the glory.” 





Strictly 


These inflammatory cartoons from the 
mind and pen of Bernard Benson and Jack 
Roberts will join the Nebbishes—‘Next 
week we've got to get organized’’—on the 
walls of engineering offices from here to 
Irkurtsk. 

Benson and Roberts, whose “Engineers- 
manship” was a unique contribution to 
games theory, have put together a new vol- 
ume under the engaging title above, aimed 
with the subtlety of a Skybolted B-52H 
against the policies of a government spon- 
soring research and development. 

Students of Stephen Potter will recognize 
extrapolations of his basic theories. The 
“The government didn’t only buy your product, sir—it bought your thinking. For example: book is divided into four collections: Useful 
What are you thinking right now?” ploys for emergency use, useful ploys to 











YOU MEAN 
WASHI NGTO 
ISNT DC? 


“Government-sponsored research and development is like the dairy business: If you keep 
churning long enough you're bound to get butter. You wouldn’t want a half million “Pick the lowest bidder regardless—he may not under- 
engineers to turn sour, would you?” stand the specifications but who knows, something new 


82 AVIATION WEEK, January 30, 1961 








“Creative engineering is available for free—just get in a flock of proposals, take the best out of 
each, and go out again for bids on a ‘revised’ specification. This gives everyone a feeling of 
belonging, which is the basis of all creativity.” 


Birdsmanshi es O27 6 
sy) G 
J 

Irdsmanship in 2 

PROF 
protect against capitalism, useful ploys to \ 
keep industry alert, and useful ploys to pro- i 
tect industry against itself. Benson, born 


and raised in Britain but now a naturalized 
U.S. citizen, is a former Royal Air Force 
pilot and founder and head of Benson- $ i o 
Lehner Corp. His background includes in- 





Oo Oo 
vention of the first British acoustic homing in we ead = 
torpedo and initiation of the British Air | _ 
Ministry’s guided missiles program, 

Roberts, creative director and a principal 
of Carson/Roberts advertising agency, is a 
former USAAF pilot who flew in the South 


Pacific theater. “Nonprofit corporations are a tremendous step forward in government procurement efh- 

“Strictly Birdsmanship” may be purchased ciency. Why allow profits when it costs so much to get them back in renegotiation and 
directly from Benson-Lehner, 1860 Franklin taxes? Why rob Peter to pay Paul if Peter isn’t even in the act anymore? Why not 
St., Santa Monica, Calif. incorporate for nonprofit just for the halo of it?” 








and exciting may come out of it—some of the world’s “Tremendous idea—come back when the Russians have done it and we'll be 
greatest men were born because of mistakes.” able to get it sponsored with no trouble at all.” 
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FLIGHT 


( = QUALIFIED 


Flight qualified on arrival. That's the way to receive airborne instruments and systems. And that’s the way 


they arrive from Giannini Controls. Competently designed for high function-effectiveness and long 
mean-time-between-failures in the environments of today’s missions. Produced under a matured quality- 
control system indoctrinated to keep those criteria in full force. And, once a product meets those stand- 
ards, Giannini Controls keeps it that way. [hat’s why Giannini Controls’ products are aboard Talos, Nike 
Zeus, F8U, Atlas, Titan, Polaris, Discoverer. Ask the people on those projects, and you'll hear this: When 
it's from Giannini Controls you get it on time, it works when you get it, and it keeps on working. 


Giannini Controls Corporation 00s: jou0siv sven, ovate, calor 
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Stable Data 
From —55 ( to +125 C 


For Aerospace and 
Industrial Applications 


All IRIG Channels 


Typical packaging of Mode! 0-20 VCO and of other 
Dorsett 20" series components soon to be an- 


nounced. 




















SPECIFICATIONS 


Input: 0 to 5 volts, or +2.5 
volts, 

Output: 0 to 4 volts RMS 
(adjustable). 


Power Requirements: Less 
than 70 milliwatts (+20 volts 
and —20 volts). Specify 
model PS-20 power supply for 
28 volt systems. 

Impedance: Output, 10 K, 
Input, 1 megohm. 

Linearity: Less than 5% 
deviation from best straight 
line. 

Harmonic Distortion: Less 
than 1%. 


Stability: Temperature, 2% 
fbw change in center 
frequency or band width for 
any 50°C change between 
—55°C and +125°C. 

No more than +1% fbw shift 
in center frequency or devia. 
tion sensitivity under 50 G 
linear acceleration; 20 G vi- 
bration, 55-2000 cps; or fol- 
lowing a 100 G, 11 milli- 
second shock. 

Size: 2.25” x 1.875” x .875”. 
Weight: Less than 4 ounces. 
Holddown: Special captive 
screws, 

Controls: Output. Centering. 
Deviation Sensitivity. 


DORSETT ELECTRONICS 


LA CORATOR IES 


119 WEST BOYD STREET 





NORMAN, OKLAHOMA e@ JE 4-3750 








Nuclear Rocket Foreseen as Saturn Stage 


By Erwin J. Bulban 


Dallas, Tex.—An urgent and dynamic 
nuclear propulsion program that in the 
decade ahead will enhance _ this 
country’s capabilities and move us 
quickly into a position of positively 
leading and staying ahead of the 
Soviets was described recently at the 
American Astronautical Society’s sev- 
enth annual meeting. 

Harold B. Finger, manager, Atomic 
Energy Commission-National Aeronau- 
tics and Space Administration nuclear 
propulsion office, delineated — steps 
which he said will have early ap- 
plicability and will provide a firm 
foundation of propulsion sources for 
future decades of space programs. 

The milestones Finger outlined are: 
e Nuclear rocket propulsion systems, 
which he believes will be available 
first, are seen as replacing the third 
stage of a chemical Saturn vehicle to 
give the capability of an earth escape 
payload of two or three times the pay- 
load possible with a chemical Saturn. 
Such a nuclear propulsion system can 
provide a back-up in the Saturn aimed 
at manned circumlunar flight _pro- 
gramed for the end of this decade. In 
this system, liquid hydrogen is heated 
to high temperatures in a reactor, gen- 
erating jet velocities and specific im- 
pulses two or thiree times those attain- 
able by combustion of even high-energy 
chemical propellant systems, he said. 


Liquid Hydrogen Propellant 


Finger noted that the Kiwi-B series of 
tests to be started later this year will 
use liquid hydrogen as a propellant and 
as a coolant of all critical parts including 
the nozzle, just as is planned for the op- 
crational rocket system. This Kiwi-B pro- 
gram will establish the design of a rocket 
reactor suitable for incorporation into a 
flight test engine. Design and develop- 
ment of all components required for the 
Kiwi-B tests are under way and on sched- 
ule, he stated. The test cell used in the 
Kiwi-A experiments is now being modi- 
fied to provide it with a liquid hydrogen 
capability for use in the Kiwi-B series 
and a second liquid hydrogen test cell 
is well under way. These facilities utilize 
in upward-firing test cell to simplify the 
installation, but the first downward- 
firing ground test cell capable of use in 
in engine development program for a 
flight test svstem is now being designed, 
he said 
e Electrical propulsion systems are the 
subject of an enlarged program and 
plans are now being prepared to con- 
duct a battery-powered ion accelerator 
flight test, probably using an Atlas- 
Agena vehicle, to evaluate beam neu- 


AVIATION WEEK, January 30, 1961 


tralization late in 1962. This evaluation 
is considered necessary because true 
simulation of beam neutralization prob- 
lems, whereby the high velocity, posi- 
tively charged ion beam builds up a 
space charge which decreases the jet 
velocity, cannot be achieved in ground 
test facilities, although many experi- 
ments have been made in a vacuum 
in the laboratory. 

Finger pointed out that although 
much work is being done on electric 
propulsion devices, he is convinced that 
the feasibility of such systems depends 
on the systems that generate the elec 
trical power rather than on the accelera 
tor devices that utilize the power. 

It is essential, he stated, that for 
large payload missions, specific pow- 
erplant weights of approximately 10 Ib. 
of engine power per electrical kilowatt 
must be achieved. Such electrical gen 
erating powerplant weights require use 
of high temperature, long-life, liquid 


metal 
and th 
mental! 
hes 
above S001 
characteristics of the 
that | be required. Tempera- 
ture f approximately 2,700F are 
requi ichieve sufficiently low spe- 
cific ts, he pointed out, and there- 
fore mental data must be devel- 
oped before major hardware develop- 
ment \igh-powered systems suitable 
for el i) propulsion can be under- 
take n iid. 

One 1 of electrical propulsion that 
the stage for development of 

systems is the joint AEC- 
60 electrical kilowatt Snap 8 
eactor electric power system, 
wever, requires a flat plate 
radiati rea of some 600 sq. ft. to 
disperse waste heat. Integrity of such 

radiator in space is a major design 


metal vapor working fluids 
is practically no experi- 
formation regarding the prop- 
materials at temperatures 
and on the operating 
components 
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Ocean Launching Platform Proposed by Aerojet 


PROP, Planetary Rocket Ocean Platform, has be: 
means of launching large chemical and nuclear boosters from the high seas. 
Aetron Division has been assigned responsibility for the 
ing shows nuclear rocket ship, readied for lau 


platform well above high seas. 


proposed by Aerojet-General as a 
Company’s 
projected platform. Artist’s draw- 
Submerged buoyant chambers lift 














CREATIVE ELECTRONICS BY RCA 


KEEPING BMEWS ON THE AIR 


RCA Checkout and Automatic Monitoring Equipment Guards BMEWS Reliability Around the Clock 


The incredible complexity of the BMEWS network 
and its vital mission in continental defense demand 
the ultimate in system reliability. Through unique 
and highly advanced developments by RCA this 
standard is being achieved. 


The RCA Checkout Equipment installed at BMEWS 
sites performs a dual function—it generates and in- 
serts realistic simulated target problems for on line 
exercising of the entire system. These integrated tests 





are designed to test the BMEWS early warning 
capability to its fullest extent. Automatic moni- 
toring detects degradation prior to failure and isolates 
marginal conditions or malfunctions enabling rapid 
corrective maintenance. 


Around-the-clock operation of this RCA equipment 
enables BMEWS to meet its over-all operability goal 
with negligible downtime, thus keeping BMEWS 
on the air! 























The Central Automatic Monitoring Console dis- The Checkout Data Processor generates simulated natic Monitoring Console displays degra- 
ploys the status of rhe entire sve and displays missile attacks and evaluates the BMEWS response j e location of degraded equipment. 
equipment degradation prior to failure to the simulatior 


RCA Checkout and Automatic Monitoring (CAM) Equipment has greatly 

enhanced the reliability of complex ground environment systems Adaptable 

for use in systems already completed, and as an integration tool for systems Most Trusted Name 
currently being implemented. CAM equipment is available for all complex 
commercial, military, and government systems For a description of the 
RCA Chec kout and Automat Monitoring Equipment, write to: PCA Major RPORATION OF AMERICA 
Defense Systems, Defense Electronic Products, CAM 127-204, Moores- 

town, New Jersey 
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- i A MAJOR CAUSE OF FAILURE ELIMINATED BY 
oth: BUILDING A TRANSISTOR INSIDE ITS OWN SHELL 


‘ A 
2? Most trar tor failure is not abrupt. It consists of surface changes causing a gradual shift in parameters 
é 


Be While the whdle industry has sought answers, Fairchild has followed a research and development course 


5 of its own. We can now reveal a unique solution 
Pe ioe ve Called, ‘PLANAR STRUCTURE,’ this Fairchild answer uses a passivated surface — a hard, passive coating 
of silicon oxide — not new. in theory, but new.in the way it is done. Fairchild oxidizes the surface first. Then 
the transistor’s junctions are diffused under the oxide. Contaminants cannot reach them during process or 
after. Result: performance is unchanged by time, use, environment or even exposure to foreign matter. 

3% ie 

Planar is the answer: for system reliability where thousands of tranststors must all be operative at an 
Sr: instant — for fast, Simple circuits tightly packed in minimum space — for carefully matched pairs, triplets or 


quads that must stay exactly in balance —and for leakage reduction by a factor of one hundred. And planar 


is the answer even for simpler circuit requirements where high assurance has a value. 


These advantages apply to planar diodes,too. Of course, Fairchild planar silicon transistors and diodes are 
available in production quantities. A new 12-page brochure explains the process and results more fully. 


May we send you a copy? 


| | fA IR CHILD 
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problem because of its size and the 
uncertainty of the intensity and distri- 
bution of micrometeorites. To study 
the latter problem, useful information 
is expected to be obtained within the 
next few months from a micrometeorite 
experiment, which has been planned 
for launching into orbit from Wallops 
Island, Va., using a Chance Vought 
Scout vehicle, he said. 

This experiment is designed to pro- 
vide continuous micrometeorite popu- 
lation information at altitudes of 200 
to 800 mi. above the earth. 


Snap 8 Details 

Snap 8 will develop 30 electrical 
kilowatts with one power conversion 
system and 60 electrical kilowatts with 
two conversion systems operating in 
parallel with a single nuclear reactor. 
In the 60-kw. version, Snap 8 may be 
carried on a Centaur vehicle to perform 
unmanned orbiting missions around 
Mars or Venus. The Centaur boost 
vehicle can inject about 8,500 Ib. into 
a near-earth orbit. If a spacecraft 
propelled by a Snap 8 ion engine is 
aunched into an earth orbit by the 
Centaur vehicle, it can carry a payload 
of about 3,000 Ib. around Mars after 
a trip time of about one year, Finger 
estimated, while in comparison, the all- 
chemical Centaur can orbit only about 
200 Ib. on a similar mission, although 
its trip time will be only six months. 

Also, the Centaur-Snap 8 electric 
rocket combination can orbit a payload 
around Mars equal to that of a much 
larger and more expensive four-stage 
Saturn having a takeoff thrust of 1.5 
million Ib., he pointed out. 


Conjectural Schemes 


Finger also touched briefly on several 
advanced propulsion schemes, still in 
the conjectural stage. These include the 
solar sail, which derives power from 
the small but measurable radiation pres- 
sure of the sun upon a sail. He noted 
that the orbit of Echo I was affected 
“verv significantly” by this phenome 
non 

\ similar approach is the radio- 
isotopic sail, which has an Alpha emitter 
coating one side of a thin, large area 
surface. 

The recoil energy of the Alpha 
emission would act to propel the sail 

Another possible scheme he men- 
tioned involves use of exotic fuels such 
1s rare gas ionic compounds, such as 
irgon octa-fluoride, which might pro 
duce specific impulses of over 2,000 
sec 

Finger said such 
presently purely theoretical and prob 
ably would be highly unstable, requir 
temperatures of at least 2 million K to 
produce and, if developed, would r 
quire that gases at 25,000K be con- 
tained in the rocket chamber. 


compounds = ar¢ 
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Project Mercury Stress Data 
Emphasizes Pilot’s Active Role 


Langley Field, Va.—Base line data 
has been obtained on the seven Project 
Mercury satellite pilots in eight general 
stress areas, and some stresses have ex- 
ceeded loads anticipated in the orbital 
flight mission. 

Dr. Robert B. Voas, a psychologist 
attached to the Space Task Group and 
one of the scientists who developed the 
pilot training program, feels the pilot's 
task is generally underestimated be 
cause of the completely automated mis- 
sion program. Voas said the Mercury 
pilot cannot be passive, but rather h« 
must be able to perform under unusual 
stresses and combinations of loads. 

Pilots have undergone these stress 
loads: 

e Accelerations, a maximum of 18g, 
with light profiles flown to l6g to 
simulate aborts. Time above 4g_ has 
been limited to about 90 sec. Atlas mis- 
sions will have 7g launch and 8g re- 
entry loads. Redstone ballistic flights 
will have 6g launch and 11g re-entry 
stresses. 

e Weightless flight, with an average 
total experience of 30 min. Pilots are 
harnessed while flying Keplerian man- 
euvers in F-100 aircraft, wtih a 60-sec 
maximum zero-g experience on each 
flight. Free-floating weightless expen 
ence, in 15-sec. flights, is obtained in 
C-131 and C-135 aircraft 

e Reduced pressure in the full pressure 
suit to a simulated 65,000-ft. altitude 
at 5 psi. 

e Heat, for 90 min. at 105F and 40% 
humidity, and 85F at 85% humidity 
Extended wait for recovery in tropical 
regions is considered a higher potential 
stress than the re-entrv heating load 
e Disorientation, with an ay 
experience of 30 min. in the Navy's dis 


erage total 
orientation room at Pensacola 
e Tumbling experience on the multipl 
axis test facility at Lewis Research Cen 
ter. The seven pilots have received up 
to 54 cycles per minute of random 
tumbling to simulate capsule tumbling, 
and they have established a rough rule 
that it takes about a second to recove1 
from each cycle-per-minute 
e Carbon dioxide increases, to 
late malfunction of the environmental 
svstem. Normal 0.03% earth environ 
ment was increased to 3% over a fou 
hour exposure period with no obser 
able effects 
e Noise and vibration exposure. Nois« 
will reach a decibel level of 105-110 in 
side the capsule. The astronauts have 
experienced a 140-db level 
Considerable experience 1s 
tained in the 20-lb. modified Navy Mk 
IV full pressure suit to be worn on 


simu 


being ob 


rbital flights and which is 
ge most tests. 

Mk. IV suit has been rein- 

glove fingers have been 
curved, 2.5-lb. boots have been 
incorporate to replace the much 
heavier standard flight boots. 

Stan suit had a single zipper at 
the thi which irritated the pilots’ 
Adams It was replaced by two 
off-center zippers, both for Mercury 
and N pplications. 


Pilot’s Active Role 


Miniat bio-sensor devices will 
telemeter pilot temperature, electro- 
cardiog1 nd respiration. Thermom- 
eter will 1 probe, and EKG and 
respirati vill be monitored by disk 
instrumé Because of the few direct 
measurements, Voas emphasizes the 
importan f the pilot as an active 
part research and evaluation 
process 

Medi the pilot will report on 
his performance ability to feel, smell, 
perceive during his weight- 
He will report on his physio- 

psychological processes, on 

ms of earth and space, and 
situations to pro- 
in communications and 
ration of the command 
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Chimpanzee Tests 


been at Cape Canaveral 


AW Dec. 5, p. 32 
the missions. Coach pack 
Redstone ballistic flight will 

lf with blue, white and 
in front of bluc 


} 


levers 


vill glow steadily, and the 
pull the handle in front 
very 20 sec. to avoid a 


light shines at random, 

np must pull its associated 

five seconds of the time it 
1 shock. 


it blinks on to show cor- 


chimp orbital mission, 
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HOW TO GIVE ON-THE-NOSE GUIDANCE TO MODERN “FISH” 
UNIQUE N/D LINEAR MOTION BEARING FREES GYRO CAGING ACTION 


The bearing illustrated is an N/D linear motion precision instrument ball bearing. It was 
specially designed and built to help solve a critical problem in the guidance system of a 
high speed anti-submarine torpedo. 

PROBLEM ‘Loss of accuracy in torpedo's guidance system due to hang-up of caging arm 
in gyro assembly. 

SOLUTION:N/D Sales Engineer, in cooperation with manufacturer, found that wear of 
bushing on caging arm caused hang-up, delaying guidance activation. N/D Engineers 
set to work to design and build an instrument bearing that operates virtually friction- 
free. The result: Preservation of the guidance system's pin-point accuracy and reliability. 


Should you require ball bearing design information, invite the local N/D Sales Engineer to 
participate in your early design discussions. He represents one of the industry's largest 
engineering staffs devoted exclusively to the design and development of 

miniature and instrument ball bearings. Or, write for new Miniature and 

Instrument Ball Bearing Catalog, Department L.S., New Departure, Division 

of General Motors Corporation, Bristol, Connecticut. 


This special N/D linear motion 
instrument ball bearing increased 
guidance reliability of ASTOR 
torpedo weapon system devel- 
oped by Westinghouse. 


NEW DEPARTURE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
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Project Relay Will Have Year’s Orbit Life 


Washington—National Aeronautics 
and Space Administration briefed in- 
dustry last week on its planned Project 
Relay, a low-altitude real-time commu- 
nications satellite and probably fore- 
runner of a commercial communica- 
tions satellite system capable of relaying 
television and telegraphy between con- 
tinents. 

The projected, 85-lb. dual purpose 
satellite (AW Jan. 23, p. 30), which is 
to have a useful operating life of one 
vear in orbit, is expected to receive and « 
then retransmit wideband communica- 
tions from eastern United States t 
western Europe for at least 40-hr. du 
ing its first month in orbit 

NASA stresses the research and d« 
velopment nature of the program. Its 
dual missions are to study the tech 
nological problems of transmitting 
wideband communications bv various 
techniques from a low-orbiting satellit 
and to conduct radiation effects exper 
Che latter are to obtain exper 
an 


ments 
mental data on radiation damage 
other environmental effects on critical 
avionic components, such as solar cells 
NASA savs these experiments are to bi 
correlated with measurements of int 
grated flux and energy levels of protons 
and clectrons to obtain component 
lifetime estimates 

Ihe radiation experiments to be con- 
ducted with government-furnished in 
struments are a key part of the program 
as the satellite is expected to spend a 
large portion of its 180-min. orbital 
period in both Van Allen radiation 
belts 

I'irst satellite launch is anticipated 
sometime after May 1, 1962, from the 
Atlantic Missile Range unless present 
NASA plans are accelerated. This dat 
was pegged to the availability of a 
Delta launching vehicle which NASA 
hopes will boost the R&D satellite into 
in elliptical orbit (2,500 to 3,000 naut 
mi. apogee, 600 to 1,400 naut. mi. peri- 

inclined 30 to 55 deg.) 

lor relaying wideband communica 
tions, current thinking envisions use of 
two ground stations with 85-ft., 50% 
cficicnt parabolic antennas complet 
with auto-track and programed tracking 
capabilities at cach station. Low-noi 
ground receivers are to have equivalent 
temperatures not exceeding 150 deg 
Kelvin. With only these items fixed be 
forehand, bidders are required to outline 
complete ground equipment needed 
with the system 

Industry proposals for Project Relay 
ire due no later than the close of the 
business day on Mar. 6 at NASA’s 
Goddard Space Flight Center 

According to preliminary 
tions issued to potential bidders 


specifica- 
by 


January 30, 196] 
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NASA prior to last week’s meeting, the 
contractor will have to satisfy these pay- 
load parameters 

¢ Bandwidth and modulation—Equiva- 
lent video bandwidth of 3 me. (at 6 db 
points) must be obtained by whatever 
bandwidth and modulation technique is 
selected. Attenuation at 2 me. is not 
to excced 2 db. 

e Signal-to-noise ratio—Minimum _per- 
mitted s/n ratio where conventional T'V 
transmission is involved must be 25 db 
with 35 to 45 db. regarded as more 
desirable. 


e Standards conversion—Ground system 
must have the capability of converting 
from U.S. to European standards and 
reverse 'V transmission is in- 
volved. One standards converter capable 
of converting either way will be located 
at the U.S. site. Conversion is not to 
be made in the satellite. 

e Aural signal—An 8-kc. effective band- 
width » be received at the ground. 
Signal-to-noise ratio, NASA specifies, is 
to be 1 that the noise level in the 
40 to \0-cps. band will be at least 
+5 db 1 level representing 100% 
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PAYLOAD envelope of proposed National 


communications satellite appears within fairing atop th 


is to be launched into an elliptical orbit incl 
sometime after early spring, 1962. Contempl 
perigee 600 to 1,400 naut. mi. Proposals for 
Goddard Space Flight Center Mar. 6. 


and Space Administration active 
rd stage vehicle. The 85-lb. satellite 
ined 30 to 55 deg. from the earth’s equator 
ated apogee will be 2,500 to 3,000 naut. mi,. 
the satellite, called Project Relay, are due at 
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modulation of the sound carrier. Re- 
ceiver-transmitter distortion contribu- 
tion is not to exceed 5%. 

© Frequencies—Signals transmitted from 
the ground to the satellite will be in the 
400 to 500-mc. band while those from 
space to ground will be in the 2,200 to 
2,300-me. band. 

When the transmitter/receiver is not 
engaged in relaying video signals it is to 
be employed for transmission of multi- 
channel telegraphy and other data. The 
transmitter will be activated through a 
single tone channel turned on by com- 
mand from the ground. This channel is 
to be paralleled with a 120-mc. com- 
mand system channel. 

In addition to the communications 
equipment necessary for the relay func- 
tion, the satellite is to contain sufficient 
equipment for ground tracking, tele- 
metry data transmission, reception of 
commands. 

Requirements in this area include the 
following: 

e Telemetry and tracking transmitters— 
If only one transmitter is used for both 
purposes, modulation products are to 
fall within | ke. from the carrier. Car- 
rier frequency is to be compatible with 
the NASA tracking system at 136 to 
137 me. Frequency stability is to be 
+0.001% or better. For adequate 
tracking, the carrier power is expected 
to be at least —120 db. for a 1-kc. band- 
width at the receiver input. Ground 


tracking antenna gain can be estimated 
at 15 db. 
e Telemetry receiver—Receiver antici- 
pated for use in Project Relay has an- 
tenna gain of 19 db., tuning range of 
136 to 137 me. in I-ke. steps, available 
bandwidths of 1 mc., 300 kc., 100 kc., 
30 ke., and 10 ke., noise figure of 4 db., 
manual, normal and delaved AGC 
modes, AM, PM and FM detection. 
e Telemetry encoder—Means of encod- 
ing telemetry data into PCM form for 
modulation of the telemetry transmitter 
must also be included. Provision must 
be made to sample vehicle parameters 
as well as to send radiation experiments 
data. Radiation experiments require 65 
data channels (32 for the radiation 
monitor, 24 for radiation damage and 
nine for solar aspect). Sampling rate for 
radiation damage must be one every 24 
min. while the other two measurements 
are sampled once a minute. Accuracy 
must be within 5%. 
e Command receiver and decoder—T wo 
identical, redundant receivers and de- 
coders for reception and execution of 
commands from the ground are to be 
included in the satellite. Receivers are 
to be able to reliably receive commands 
it a slant range of 5,000 naut. mi. The 
command transmitter will provide 200 
watts output, will operate at about 120 
me., use amplitude modulation and op 
erate through a 12-db. antenna. 
Digital encoding which will provide 
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Which is greater e 7 or 7 ©? 


Photos, specs, application information, and V-scan circuitry, both 
parallel and serial readout, are included in our new Shaft Encoder 
Brochure. Write for it at Litton Systems, Inc., 5500 Canoga Avenue, 


Woodland Hills, California. 


ANSWER TO LAST WEEK'S PROBLEM: Let the number in a row equal 
x. Let the number of rows equal y. Then xy 
= 600. Hence the simultaneous solution of these two equations 


yields x = 25. 

















LITTON INDUSTRIES: 
Beverly Hills, California 


— Contributed 


600. (x —5) (y +6) 








reliable operation with small signal-to- 
noise ratios will be employed. Satellite 
decoder power consumption will be 
about 70 milliwatts at —6 volts; negligi- 
ble power is required from a L_volt 
source. 

The decoder can be built on two 
disks, NASA says, each about 5 in. in 
diameter and }-in. high. Command 
capability would then include telemetry 
transmitter turn on and off, telemetry 
modulation turn on and off, wideband 
transmitter turn on and off. 

e Antennas—Necessarvy antennas for 
tracking and telemetry transmitters and 
command receivers must be provided, 
end the receiving antennas must be 
compatible with the TV antenna sys- 
tem. Antenna radiation patterns are to 
be isotropic and symmetrical with 
respect to the satellite’s spin avis. 
Polarization will be circular, deep nulls 
confined to the vicinity of the spin axis. 

Radiation experiments which NASA 
plans to include in the Project Relay 
shots will impose additional restraints 
on the payload design. These arc 
¢ Radiation monitor—Power required, 
2.5 watts; weight, 12 Ib.; volume, 39 cu. 
in.; external satellite area required for 
its sensors, | sq. in. 
© Radiation effects—Power required, 3 
watts; weight, 6 Ib.; volume, 48 cu. in.; 
external satellite area required for its 
sensors, 12.5 sq. in. 

e Solar aspect indicator—Power _ re- 
quired, 1 watt; weight, 1 lb.; volume, 


3 cu. in.; external satellite area required 
for its sensors, 3 sq. in. 
Solar cells, rechargeable batteries and 


associated devices and circuitry will 
comprise the power supply. The con- 
tractor must base his design on a 35- 
min. assumed eclipse period for each 
orbit. Actually, NASA estimates eclipse 
periods of 25 to 55-min. duration dur- 
ing the first 30 davs of orbit, increasing 
thereafter to a maximum of 70 min. 

Complete power supply will be ex- 
pected to operate reliably within toler- 
ances set by the potential contractor for 
30 days in a realistically svnthesized 
space environment with a dutv cvcle 
which simulates orbital operation with 
a reliability of 0.93 at 90% confidence 
level. Enough measurements are to be 
made at sufficient intervals so that 
power supply performance can be 
evaluated from telemetered data. 

lhe power supply will also contain a 
manual on-off device accessible through 
normal fairing access ports for use 
during final launch preparation. An- 
other device, such as a timer, will be 
included to turn the power supplv off 
(without command) after it is in orbit 
for a vear. 

Other features of the power supply 
are to include a minimum of 1,000 
constant charge-discharge cycles for 
each battery, protection against radia- 
tion, and means of assuring availability 
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With just a little bit of armor (against outside nicks and scrapes), we could ship these gyros in a 
dump truck. Nortronics-Norwood GR-H4’s protect themselves and the mission against the 
hazards of human handling. We were the first to offer 20,000 hours of life in a miniature inte- 
grating gyro (GI-K2). We pioneered the development of a fluid-damped rate gyro (GR-H3), a 
standard in the industry. We have delivered the most accurate gyros in production (10-FG). 
Statistics can only suggest the state-of-the-art approach and the quality follow-through at 
Nortronics-Norwood. Now the likelihood of hobbling a mission in handling is countered by the 


subminiature GR-H4, the nearest thing to ‘N NORTRONICS 


indestructible in a four-ounce rate gyro. A | ae 
NORTHROP CORPORATION 


PRECISION PRODUCTS DEPARTMENT, NORWOOD, MASSACHUSETTS ~ Fie/d Offices: Highway #46, Teterboro, New Jersey, Telephone: 
ATlas 8-1750, TWX- Hasbrouck Heights 871-U + 2486 Huntington Drive, San Marino, California, Telephone: AT ’.0461, TWX-Alhambra 9619-U 


500 G SHOCK? 
50 G VIBRATION? 





most expensive rejections: 
| the ones 
you don’t catch! 


Once a part “‘sneaks through”’ into expensive and time-consuming forming operations, 
costs skyrocket. That’s why Ansco designs films of maximum readability . . . to catch 
defects in the initial X-ray inspection. 

If you are at all concerned about the ones that “‘sneak through,’’ check Ansco! 


Here are four fine Ansco X-ray emulsions to suit your every need: Ansco Superay ‘A’, 
fast, high definition film for general purposes. Superay ‘B:, ultra-fine grain, medium- 
speed emulsion for maximum detectability. Superay ‘C’, medium-fine grain and high- 
speed performance. Superay ‘D’, designed to provide extremely high speed when used 
with calcium tungstate screens. Ansco, Binghamton, N. Y., A Division of General 
Aniline & Film. Corporation. 


Ansco 


Industrial X-ray 





of the solar array output in the event 
of a single failure somewhere in the 
system. 

A temperature control system carried 
aboard the satellite will maintain aver- 
age temperature of the satellite equip- 
ment mounting surfaces between 40 
and 70F during orbits. Local mounting 
surface temperatures are to be held be- 
tween 30 and 120F. From launch until 
pavload separation from the boost 
vehicle these average temperatures are 
to be held between 50 and 125 deg. and 
30 and 150 deg. respectively. The tem- 
perature control system is to be so de- 
signed that internal temperatures are 
independent of changes in eclipse 
periods or variations in orbital altitudes 
and is to be relatively insensitive to 
changes in optical properties of the 
outer satellite surface. 

The satellite itself is to weigh no 
more than 85 lb. including the radia- 
tion equipment and all structure for- 
ward of the satellite booster but not 
including the firing. The satellite en- 
velope, as shown in an accompanying 
drawing, is 504 in. in length, has base 
diameter of 29 in. and top diameter of 
10 in. Principal axes of inertia are to be 
almost perpendicular and parallel to the 
payload’s spin axis, which is identical 
to the payload’s center line. Distance 
between the satellite’s spin axis and its 
center of gravity is not to exceed 0.02 
in. 


Satellite Inventory 


Contractor will be expected to sup- 
ply: ; 
¢ One prototype satellite for qualifica- 
tion tests. 
© I'wo satellites for flight. 
© One satellite as a spare. 
® One structural model with dummy 
electronics for structural tests. 

‘Transmission times (periods during 
which the satellite is in sight of both 
ground stations at an clevation angle of 
at least 3 deg. from cach station) will 
vary from approximately 10 to 35 min 
These occur on three or four consecu- 
tive passes a day for at least the first 30 
davs, NASA estimates 

Satellite equipment is expected to 
operate a total of about 16 hr. during 
checkout in the hangar at the Atlantic 
Missile Range and on the launch stand 
before liftoff. Another 22 min. of op- 
cration will be logged by airborne track- 
ing and telemetry equipment during 
time from liftoff of the booster to in- 
jection of the satellite into its earth 
orbit. Once in the orbital phase the 
command receiver and tracking systems 
will operate continuously throughout 
the one-vear lifetime of the satellite. 
The wideband transmitter/receiver svs- 
tem will operate at least 40 hr. during 
the first 30 days of the orbit. 

Because of the severe environments 
the pavload and its gear will experi 
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EQUITABLE 


reséarcn 


A NEW, DEPENDABLE SOURCE 
FOR CROWN GROUND 
PRECISION GEARS, SPLINES 


EQUITABLE ENGINEERING 


Now you can engineer your precision gear 
and spline jobs to a wide range of crowned 
requirements—with complete assurance of 
having a ready, dependable, high-qualit 

source for their production. FE quitable’s 
new C/G process is of particular benefit 
in the designing of muissile-rocket gear 
boxes and precision flexible spline cou- 
plings. If you’re experiencing a mis- 
alignment problem due to varyin 

temperatures or unavoidable loading dif- 
ficulties, contact Equitable’s engineering 
staff today. We'll be happy to assist you. 


ENGINEERING COMPANY 


2724 NORMANDY ROAD « ROYAL OAK, MICHIGAN 


TELEPHONE LIBERTY 9-5300 


Member: American Gear Manufacturers’ Association 





Is this a picture of two inanimate 
objects? “No.” 

Is this a picture of two animals? 
"Yes." 

Are they large animals? “No.” 
Two-legged animals? “No.” 

Are they feline? “No.” 

Dogs? “Yes.” 

Longhair dogs? “No.” 

Is one a German Shorthair dog? 
“Yes.” 

Is the other? “No.” 


And now a message from the 
sponsor: 


The uninitiated have now been ini- 
tiated in didactically rudimentary 
fashion in the spirit with which the 
piece of equipment pictured at the 
left digs out, bit by bit, information 
of real consequence provided by an 
ambitious photographic system. 

The item was custom-built by the 
Kodak force in being, which mod- 
estly calls it a 20X precision en- 
larger. The item is not stocked for 
sale. 

All this enlarger does is: 1) re- 
move dust and static charges from 
the film, 2) project the film while it 
is submerged in a liquid of match- 
ing refractive index, 3) insulate the 
film from vibration, 4) resolve 200 
lines per millimeter to the edge of 
the picture and more than 400 lines 
in the center. 

This is not a “breakthrough” in 
enlargers as we understand the 
term. But it is, we hope, the best 
enlarger in the world. 

It is as good as it is for the simple 
and undramatic reason that a new 
method of optical analysis now pro- 
vides a clearer insight into these 
matters. We now know that the 
term “resolving power’ doesn’t de- 
scribe fully enough the ability of an 
element in a photographic system 
to handle fine detail. The perform- 





photograph 


ance of the enlarger shows the prac- 
tical worth of some theories we 
have had wherein the term “resolv- 
ing power” is replaced by a more re- 
vealing concept from the electrical 
engineer's vocabulary — “sine-wave 
frequency response.” 

Can you imagine treating a pho- 
tographic lens or a photographic 
emulsion, or a combination of the 
two, as though it were an a-c system 
and developing equations for its 
sine-wave frequency response? 
That’s exactly what we are doing. 

At right is pictured one of the 
practical tools we are doing it with. 

It is a microdensitometer we built 
to measure details in a photographic 
image down to 0.00005 inch. 


of this photographic reproduction 


smi 


of this sine-wave test object. 


And here we have plotted the rela- 
tive amplitude of the above pho- 
tographic reproduction as a func- 
tion of spatial frequency. This is the 
“sine-wave frequency response” of 
the photographic system. 


Could it be we've hit on a common 
denominator, a common language 
for photographic-emulsion men, lens 
men, and electronics men? 

Is it possible to apply the same 
Kodak-engendered theoretical mod- 
els and practical tools to the optical, 
mechanical, and photographic- 
emulsion elements of a photograph- 
ic system, plus the electrical ele- 
ments, if any? 

And if we do, does it become 
possible to predict the ability of the 
total system to reproduce detail in 
terms of signal-to-noise ratio in the 
final big picture? 

Yes, on all three counts. We sub- 
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mit the work of our 20X precision 
is exhibit “A.” 
you call us in to build a 
graphic system based on 
iples, you might wish to 
review paper by one of 
our men whom we have kept busy 
for many years combing out the 
principles. Its title: “Methods of 
Apprais Photographic Systems.” 
It is not so simple as this adver- 
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for every type of aircraft... 


GYROSYN COMPASSES 


...the heart of precision navigation 


The directional gyro continuously syn- 
chronized to the earth’s magnetic field 

. . the Sperry Gyrosyn® Compass that 
revolutionized heading information for 
flying when it was introduced in 1944... 
is still at the heart of precision aircraft 
navigation. Today there is a Gyrosyn 
Compass System for all types of aircraft 

military, commercial, executive and 
private. 

The Gyrosyn combines the functions 
of both a directional gyro and a magnetic 


SPERRY PHOENIX COMPANY, D/\ ON ¢ 


100 


compass. The differences in the particu- 
lar models—which include the C-2, C-4, 
C-8, C-9, C-10 and C-11—relate to size, 
weight, performance and cost consistent 
with the application. 

The C-2 is the lightest and most com- 
pact system available, weighing only 84 
pounds. The transistorized C-11 incor- 
porates Rotorace® suspension to hold 
random drift within + 0.5 degrees an 
hour in “free-gyro” operation on trans- 


polar routes. As Doppler navigators 


DIF SPERRY RAND CORPORATION, 


eo 


come into widespread use. Gyrosyn sys- 
tems will be a “must” in meeting critical 
accuracy requirements. 

Sperry has produced and sold more 
high-accuracy compass systems than all 
other manufacturers combined. 


sPERRY 


PHOENIX, ARIZONA 








ence before launch and during its one 
vear active lifetime, NASA requires that 
the equipment must operate after expe 
niencing the following prelaunch con- 
ditions: 

¢ Ambient temperature—'l emperatures 
to which the equipment might be ex 
posed range from 65F (unrestricted ai 
transport and —35] restricted ait 
transport) to 125F (sheltered ground 
conditions) and 160] unsheltered 
ground conditions). 

¢ Humidity—Relative humidity up to 
100% with resulting condensation as 
water or frost. 

¢ Shock—Pivot drops of 4 in. 

e Vibration—Vibration of 3.5g rms. at 
59 to 50 cps. and 1.5g rms. at 50 to 300 
Cps. 

e Altitude—Sea level to 50,000 ft. 


Orbit Operations 


or operation during orbit, the equip- 
ment must meet specifications after be 
ing subjected to these conditions 
¢ Temperature—External surfaces of the 
satellite will be heated by a combina- 
tion of solar irradiation of the sunlit 
surfaces of the vehicle, radiation emitted 
from the earth, and sunlight reflected 
from the earth 
¢ Vacuum-—Space vacuum of less than 
10 to the —* mm. of mercury 
¢ Radiation intensity—Major portion of 
satellite period of rotation will be in the 
inner Van Allen zone of trapped radia 
tion with a smaller portion in the outer 
zone. Estimated average radiation dos 
ages which are to be encountered by 
the satellite are: protons, average inten 
sity—2 x 10‘ cm. square sec.; integrated 
flux per revolution, 2 x 10° protons /cm, 
squared; integrated flux per month, 4.8 
x 10” protons/cm. squared, and elec- 
trons (greater than 600 KEV), average 
intensitv—10° cm. squared sec.; inte- 
grated flux per month, 2.4 x 10” elec- 
trons/cm. squared; integrated flux per 
month, 2.4 x 10" electrons /cm. squared. 
Micrometeoroids are not expected to 
penetrate the satellite during the orbital 
phase. 


Equipment Exposure 


During launch and early phases of 
flight, equipment is expected to con 
tinue to meet specifications after expo- 
sure to extreme vibrations, thermal ra- 
diation, aerodynamic heating, — solar 
irradiations and flash temperatures up 
to 900F for four minutes 

Additional restraints will be imposed 
on satellite design by conditions af pavy- 
load injection into .orbit and separation 
from third stage booster. These are a 
third-stage spin rate of 150 rpm. 
+10% and location of the payload 
spin axis in the plane of the orbit. The 
satellite’s spin axis may deviate from 
this position by 2 deg. due to tipoff 
errors at separation. 
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PRODUCTION BRIEFING 


Westinghouse Electric Corp., Balti- 
more, Md., will continue production of 
the air-to-air missile control system for 
the McDonnell F4H-1 under an $8.3- 
million contract. The contract is the 
third production order for the F4H-1 
radar. 





United Aircraft Corp.’s Norden Di 
vision, Norwalk, Conn.., 
vance search radar and terrain clearance 
systems for the Grumman A2F-1, Naw 
attack aircraft, under a $2.6-million 
Grumman contract. The integrated dis 
play system, employing two scopes, pro 


will produce ad 


version 


surfaces. 


1,000 yards. 


MIRAGE III 


ALL WEATHER MACH 2 COMBAT AIRCRAFT 


MASS PRODUCED FOR THE FRENCH AIR FORCE as 


an advanced trainer in a two seater 


This multipurpose aircraft takes off from 
PSP Strip, short runways, semi-prepared 


The MIRAGE Ill is the only combat aircraft 
flying at more than MACH 2 and taking 
off and landing on distances shorter than 


vides representation of the 
ground below and in front of 
the airct ill-weather conditions. 


Flexible 
Conn 
U.S. N 
engin 
which a Tet 


lubing Corp. of Guilford, 
en awarded a $110,000 
ntract for pneumatic jet 
lucts. The starter ducts, 

of silicone rubber with 
a dact ving and a rubber and 
uff bumper, will be pro- 
ympany'’s main plant at 


dact l 
duced 
Guilf 


Lear, Inc., has received contracts 
$2,409,000 for the firm’s 
flight control system. 


amount 
MC-1 


—Low level fighter-bomber 
—Intercep for 


—Recce 





GENERALE AERONAUTIQUE MARCEL DASSAULT 
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TOUGH 
TACTICAL 


BRAINS 


Today's combat decisions depend on lightning-fast calculations. 
field. eed 
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Skybolt air-launched ballistic missiles 
first airborne compatibility tests with 
of the Douglas GAM-87A—B-52 we 
lasted 5 hr. 8 min. Missiles are inert 
to provide accurate inertia and cente1 
to be used in aerial drop tests from 
to become operational with the Strateg 


First Skybolt Flight on B-52G 
Tests System Compatibility 
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16, p. 30) were given their 

stbed on Jan. 12. First flight 

stem—reached 45,000 ft. and 

f operational Skybolt, weighted 

onditions. ‘They are expected 

> in the next 2-3 months, and 
Command in 1964. 
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COMPARISON OF FAILURE RATES 7 
PS510M GENERAL PURPOSE DIODE 


PACIFIC SEMICONDUCTORS, INC., 
tests indicate failure rate of 
.0009% per 1,000 hours ACHIEVED 
for silicon computer diodes... 
.002% per 1,000 hours ACHIEVED 
for silicon general purpose diodes 


PSI —qualified supplier of all silicon computer and 
general purpose diodes for the “Minuteman” ICBM 
guidance system—has undertaken a production 
and evaluation program designed to furnish “Min- 
uteman” with ultra-high-reliability diodes. The 
program is being supported by the Air Force Bal- 
listic Missile Division through the Autonetics Divi- 
sion of North American Aviation. 

The ultimate reliability objective is a maximum 
failure rate of .0002% per 1,000 hours for silicon 
computer diodes, and .001% per 1,000 hours for 
silicon general purpose diodes—levels heretofore 

' unattainable in the semiconductor industry. To 
sein ogg ae! achieve and prove this objective, more than 250,000 
silicon diodes are being used to generate in excess 

oe fae Se of a billion diode hours of test information. 

Results to date indicate that PSI is currently 
supplying “Minuteman” computer diodes with an 
indicated failure rate of .0009% per 1,000 hours, 
and general purpose diodes with an indicated fail- 
ure rate of .002% per 1,000 hours. 

Because of the huge quantity of high reliability 
diodes required in the “Minuteman” program, PSI 
has been able to make thousands of diode measure- 
ments and use these data to controi processes. Since 
the same controls are applied to all PSI manufac- 
turing processes — and not just to a limited and 
specially isolated line—PSI is able to supply high- 
reliability silicon diodes in large quantities and on 
a regular basis. 

If you are associated with a program requiring 
ultra-high reliability semiconductor devices, you 
are invited to take advantage of the vast and grow- 
ing fund of information and large volume produc- 
tion capacity available only at PSI. For full details, 
write to Richard A. Campbell, Executive Vice Presi- 
dent, Pacific Semiconductors, Inc., 14520 Aviation 
Blvd., Lawndale, California (Los Angeles County). 


PSI facific Semiconductors, Ine 
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Semiconductor 
Strain Gage 














e 
High ©. WITHOUT 
Gage Factor 120 to 140 
* 30 ma gage current 
& 120 Ohm nominal resistance 


® Resistance change linear with 
strain 


* Negligible hysteresis 


* Suitable for static and 


dynamic measurements 


Request Bulletin CEI-900 
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USAF to Manage Weapon Systems 
Under Integrated Package Plan 


By Philip J. Klass 


Washington—A new integrated pack- 
age plan of programing, funding and 
management soon will be applied to 11 
current Air Force weapon and support 
system programs, and the plan is ex- 
pected to be used on most future 
weapon/support system developments 

Current programs which will be con- 
verted to the new management plan 
include: F-105, B-70, Dyna-Soar, Sky- 
bolt, Atlas, Titan, Minuteman, Samos 
and Midas satellites, the Strategic Air 
Command Control System (465-L) and 
the Air Weapons Control System 
(412-L). The Air Research and Devel- 
opment Command holds executive man- 
agement responsibilitv for all of these 
programs except the F-105, which is 
directed by the Air Materiel Command. 

The new integrated package concept, 
provided for in the recently issued Air 
Force regulation AFT 375-1, is an out- 
growth of techniques pioneered in 
USAF’s ballistic missile program. Thus 
it will represent little change for these 
weapon systems. 


Additional Authority 

Under the integrated package con- 
cept, the System Program Office (SPO), 
which replaces the old Weapon System 
Project Office (WSPO), gains addi- 
tional authority and responsibility. The 
SPO, and its System Program Director, 
will be responsible for programing, 
buying and funding elements of the 
weapon system which formerly were 
handled outside the authority of the 
WSPO, or were furnished as standard 
items or services by another command. 
Examples are such things as aircraft 
engines, ground support equipment and 
personnel training (AW Sept. 26, p. 31). 

Each of the weapon /support svstems 
operating under the new integrated 
package plan will be allotted enough 
money to permit its System Program 
Office to procure everything required 
to bring the system to full operational 
status. 

Existing weapon/support systems 
which have not been designated for 
integrated package management, pri- 
marily because they are too far ad- 
vanced, are to attempt to apply the 
principles to the maximum degree prac 
ticable. 

The new plan will be introduced on 
an evolutionary basis and is expected to 
be in effect by late spring, when the Air 
Force submits its first estimates for the 


Fiscal 1963 budget and its plans for 
spending the Fiscal 1962 budget. 

The System Program Director, ex- 
ected to have the rank of colonel or 
rigadier general, will have the direct 

authority to reschedule programed 
events or actions, providing a change 
does not alter previous schedules by 
more than 90 days. He also will have 
authority to shift funds within the pro- 
gram to achieve better balance, and to 
make tradeoffs in performance param- 
eters, providing they do not alter system 
performance sufficiently to cause it to 
fall outside limits established by the 
original Specific Operational Require- 
ments. This would include such factors 
as minimum range, and maximum 
range. 


SPO Counterpart 


A counterpart to the SPO, known 
as the System Staff Office, will be 
formed at USAF Headquarters for 
every weapon/support system program, 
whether or not it is being handled un- 
der the integrated package plan. The 
office, headed by a System Staff Officer 
with the rank of lieutenant colonel, will 
serve as the primary focal point for 
headquarters planning, programing, re- 
porting and staff action. The System 
Program Office in the field, however, 





Management Study Group 


Washington—Air Force’s new weapon/ 
support system management concepts are 
the product of a nine-man Weapon Sys- 
tems Management Study Group, headed 
by Gen. Samuel E. Anderson, com- 
mander of the Air Materiel Command, 
and a 12-man support group headed by 
Brig. Gen. Melvin F. McNickle. The 
study group, or Anderson Committee 
as it was known, was formed in the 
summer of 1959 and submitted its rec- 
ommendations the following _ spring. 
Other members included: Lt. Gen. Dean 
C. Strother, deputy chief of staff for 
operations; Lt. Gen. Roscoe C. Wilson, 
deputy chief of staff for development; 
Lt. Gen. T. H. Landon, deputy chief of 
staff for personnel; Lt. Gen. W. D. Eck- 
ert, USAF comptroller; Lt. Gen. B. A. 
Schriever, commander Air Research & 
Development Command; Lt. Gen. Mark 
E. Bradley, deputy chief of staff for ma- 
teriel; Lt. Gen. J. E. Smart, vice com- 
mander of Tactical Air Command and 
Lt. Gen. F. H_ Griswold, vice comman- 
der of Strategic Air Command. 
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will serve as the channel for all industry 
contacts with the Air Force on a par- 
ticular system. 

The new AFR 375-1, recognizing the 
overlap between development and pro- 
duction and the difficulty of drawing a 
sharp line of demarcation, defines the 
life cycle of a weapon/support system 
in terms of three easily identified phases: 
@ Conceptual: While a system’s opera- 
tional requirements are being worked 
out, and before they have been made 
final by the publication of a Specific 
Operational Requirement, the program 
is under the Deputy Chief of Staff for 
Operations (DCS/O). When the SOR 
is published, signaling the end of this 
phase, a System Staff Office is formed 
at headquarters and a System Program 
Office is established in the field. 

@ Acquisition: Development of the sys- 
tem is the responsibility of the Dep- 
uty Chief of Staff for Development 
(DCS/D) and the Air Psat and 
Development Command. Subsequently, 
responsibility is transferred to the Dep- 
uty Chief of Staff for Materiel 
(DCS/M) and the Air Materiel Com- 
mand. Where formerly the transfer 
from ARDC to AMC occurred when 
the decision to produce for inventory 
was made, under the new regulations 
this transfer is to be made “not later 
than delivery of the first inventory unit 
or installation to the using command.” 
The transfer can be made earlier if 
directed by the chief of staff. 

@ Operation: This period starts with 
delivery of the first inventory or instal- 
lation to the using command, or the 
chief of staff can designate that the 
system has attained operational capabil- 
ity acceptable for the intended mission. 
The system then becomes the responsi- 
bility of the deputy chief of staff for 
operations and the using command. 
The acquisition phase often overlaps 
the operational phase, AFR 375-1 points 
out. 


System Package Program 

System Program Offices operating 
under the new integrated package pro- 
gram will be required to make a very 
detailed analysis of every aspect of the 
system, developing schedules, budgets 
and plans for their particular system. 
This will include such items as: 
¢ Intelligence estimate, as to the en- 
vironment in which the system is ex- 
pected to operate. 
e Master schedule, a composite of in- 
dividual subsystems and_ elements, 
showing major milestones, key events 
and required actions, and indicating 
responsible agencies. 
¢ Budget plan, containing the status of 
prior and current year allocated funds 
and estimates of future fund require- 
ments in summary for all elements of 
the program by fiscal year through the 
planned life of the system. 
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e Financial plan, detailing expected 
utilization of funds during the current 
fiscal year and a projection of estimated 
fund use in succeeding years through 
the planned life of the system. 

e Operational plan, giving information 
on mission, tactics, organization, train- 
ing, ready dates, mobility requirements, 
operational locations and channels of 
contro] and communications 

e Materiel support plan, describing ma- 
teriel support system to be used, from 
test activities through inventory support 
phase, in terms of areas of supply, main- 
tenance, transportation and depot, con- 
tractor and base resources. 

¢ Development/test/production _ plan, 
giving quantitative requirements, sched- 
ules, research and development ap- 
proaches, test programs to establish 
system or subsystem feasibility, per- 
formance, reliability, production lead- 
time, production plans, industrial capa- 
bility, facilities needed (both industrial 
and military construction), and cost es- 
timates for all elements of the plan. 

¢ Personnel plan, describing numbers 
and qualifications of personnel needed 
to operate and maintain the system and 
an indication of the availability of re 
quired personnel. 

e Training plan, describing require- 
ments and curricula, implementation 
dates, training aids and facilities, and 
their estimated cost. 

e Program management plan, outlining 
how the program is to be managed, type 
of contract which will be used, and in- 
dustry’s specific management responsi- 
bilities. Any special relationships re- 
quired between participating agencies 
also will be shown. 


Legislative Lobbying 
Expenses Detailed 


Washington—Statements filed with 
Congress on receipts and expenditures 
for legislative lobbying activities for the 
July-September period, 1960, included: 
e Aerospace Industries Assn.: receipts, 
$6,293, and expenditures in the same 
amount. 

Separate statements were filed by 
AIA officials V. J. Adducci, listing re- 
ceipts of $3,384 and expenditures of 
$256, and Harold Mosier, listing re- 
ceipts of $2,704 and expenditures of 
$29. 

e Air Transport Assn.: receipts, $2,243, 
and expenditures in the same amount. 
e National Counsel Associates, repre- 
senting Independent Airlines Assn.: 
receipts, $1,750, and expenditures, 
$1,342. 

e Harry S. Baer, representing National 
Aeronautical Services Assn.: receipts of 
$2,500 and no expenditures listed 

¢ Scott C. Whitney, representing Amer- 
ican Airlines: receipts of $1,000 and 
expenditures of $700. 
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Direct 
Writing 


© Light Beam 


4 to 6 Channel 


MORE DATA PER DOLLAR 


ix Sensitivities from 
4 Mv/inch 


te Weight 15 Ibs. 
je Amplitude Grid Lines 


Yer 2000 Cycles per 
Second Frequency 
Response 


Yr Selectable Speeds 
1”, 5”, 10” and 50” 


per second 


* Modular Construction 
110 Volts — 60 Cycles 


TESTING 


ANALYSIS 


CORRELATION 
Applications Unlimited 


request Bulletin CEI-322 
1) 


century 
ELECTRONICS & INSTRUMENTS, INC. 


P. OF Box 6216, Pine 
Serviced By Systems Engineering Offices 


Airsupply -Aero Engineering Company 


Offices in All Principal Cities 





AMC Contracts 


Wright-Patterson AFB, Ohio—I’ol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 
Air Materiel Command Aeronautical 


Svstems Center: 

Roanwell Corp., New York, headset, elec- 
trical, H-154(XA)/AIC, and related data, 
contract AF-33(600)41957, 50 ea., $38,500 

General Electric Co., West Lynn, Mass 
indicators, rate of flow, totalizing, type 
MA-7, contractor’s P/N 8DJ71GAB-1, FSN 
6119-6620-551-2631, Aerno 61-2462, 112 ea.; 
indicators, rate of flow, fuel totalizing, type 
MA-S8, contractor’s P/N &8DJ72GAB-1, FSN 
6119-6620-551-1270, Aerno 61-2464, 33 ea.: 
spare parts, ground support equipment and 
data, RFP’s ES-1-6620-3063, ES-O-6620- 
7202 and ES-1-6620-3189, contract AF 33 
(600)42119, $63,114. : 

General Electrie Co., West Lynn., Mass., 
transmitters, rate of flow, fuel, type, TRU- 
6/A, in accordance with specification MIL- 
T-0026298C, dated Nov. 16, 1959, Aerno 61- 
2491, IFB 33-600-61-5, contract AF 33(600) 
$2178, 72 ea., $62,197. 

Research, Ine., Minneapolis, Minn., ar- 
resting cable, pop-up device, contract AF 
$3(600)42360, $158,915 

Cincinnati Milling and Grinding Ma- 
chines, Ine., Cincinnati, Ohio, electrical dis- 
charge machining program, contract AF 
33(600)42282, $274,986. 

Red Bank Division, The Bendix Corp., 
Eatontown, N. J., inverters, rotary, 250 volt 
ampere, contractor’s P/N MG-62-A, Aerno 
42-2318 (Army installations for HU-1B air- 
craft) and data, IFB 33-600-61-22, contract 
AF 33(600)42447 dated Nov. 10, 1960, 184 


ea., $67,258. 
Westinghouse Electric Corp., Dayton, 
Ohio, generators, a.c., 8 kva. contractor's 
N FSN 6115-802-8166, Aerno 


904J026-1, 


P/} 

42-0335, 213 ea.; panels, control, a.c., con- 
tractor’s P/N 906D075-6, FSN 6110-8815- 
5127, Aerno 42-0336, 288 ea.; transformers, 


FSN 


current, contractor’s P/N 9060D876-2, 

5950-683-7407, Aerno 42-0338, 288 ea., Reg- 
ulators, voltage, contractor's P/N 727- 
6338, 288 ea., and related data (install: 


7 

“a 
tions for T-38A aircraft), contract AF 33 
(600)42266, $1,380,915. 

Olympic Radio and Television Division, 
The Siegler Corp., Long Island City, N. Y., 
amplifiers, synchro signal compass, type 
ME-1A, Aerno 60-3861, (use: depot replen- 
ishment spares), supplemental agreement 
No. 4, to contract AF 33(600)38755, 1,972 

$511,813. 


..- IT’S HIDING BEHIND THE meets all mil specs... temp. os : ‘a ; 
see caste ns a Lewis Engineering Co., Naugatuck, Conn., 
ASPIRIN. Actually, we set out range —54 to +125 ie indicators, temperature, thermocouple, self- 
to build an easy-to-read tiny bration to 2000 cps at 206... | Contractor's P/N 502BL7, Aerno 61-8866 
timer... but we first had to choice of two ranges (hours tll, Bn pasted atthe Ba 
: a a hA® . data, spare parts and ground support equip- 
build an aspirin-sized motor to 2668 to 9999, tenths to 999.9)... ment,, contract AF 33(600)42454, 80 ea., 


. e ° . ua $67,300, 

drive it. This assignment might HOURS AN power input .5 watt, max. In Collins Radio Co., Cedar Rapids, Towa, 
have been a headache for a SCY Tagg ree errr ep atid 
sorcerer, but A. W. Haydon weighs the equipment. Send 6208. 320 ea. amplifiers, horizontal. situa- 
did it. And there is something ’ for our heavyweight literature Aerno 60-6315, 222 ea. (USAF installations 
. : . i F-105D spare arts, ground suppor 
magical about these micro- on the 19200 ETI right now. —cijuipment and data, contract AF 331600) 
miniature elapsed time indi- @ Electrical or electronic, oy wee hg, toe Eee ee 
cators and companion the A. W. Haydon Company parnanvirie amplifier groups for a 2150- 
° o* ‘ . 2350 Cc. telemetry system, sid ea. ; 

events counters. @ This digi- works wonders in time. For seenate ening eanlompent. six. pete and. o- 
tal elapsed time indicator has electronic requirements call Me eits fas ee ea 
many outstanding features: Culver City. For electro- | Spay: On. Eteiion, Salen Caen hts Ses 
ay vw" as o ‘ Indianapolis, Ind., converter, liquid oxygen, 
size is only ¥2” square x 1, mechanical devices call type GCU-17/A, Aerno 46-0106 (applicable 
long...weight .75 ounce... merce nee | en re 5n-90nttas, content 

AF 33(600)42839, 227 ea., $198,284. 


Courter Products Division, Mode! lEngi- 

neering and Manufacturing Co., Inc., Boyne 

City, Mich., indicators, pressure, 9-100 psi., 

EEE cK type EGU-2/A, Aerno 61-502, (use: instal- 
lations for T-38A aircraft) spare parts, 

MPANY special tools and test equipment, TFB 33- 
600-61-76, contract AF 33(600)42435, 587 


232 NORTH ELM STREET, WATERBURY 20, CONNECTICUT ea., $35,883. 
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WHITE GLOVE INSPECTION 


The Stratoflex Testing Laboratory con- 
tinually evaluates products on a develop- 
ment and surveillance basis, the capability 
of hose assemblies to withstand prolonged 
conditions of heat, cold, thermal shock, 
hydraulic impulse, vibration, flexing, pres- 
sure, elongation and contraction, fluid 
resistance, vacuum and other tests. In fact, 
WHITE GLOVE INSPECTION IS ROU- 
TINE OF STRATOFLEX PRODUCTS. 


Every fluid line assembly ordered by a 
Stratoflex customer has been manufac- 
tured to rigid specifications and has been 


WRENOEL 


P.O. Box 10398 « Fort Worth, Texas 
Branch Plants: Hawthorne, Calit., Fort Wayne, Ind. 
in Canada: Stratofiex of Canada, inc. 
tn Great Britain: Stratofiex (U.K.) Lid 


carefully inspected and tested to assure 
the highest standard of quality and per- 
formance. 


Engineers in the Stratoflex Testing Lab- 
oratory utilize the most modern and pre- 
cise equipment available. This equipment 
exposes fluid and pneumatic hose lines to 
conditions beyond those encountered in 
specific applications 


For your requirements for hose and fittings 
that perform with complete reliability, re- 
gardless of fluid line requirements, contact 
your nearest Stratoflex Representative. 


SALES OFFICES: 
Atlanta, Chicago 
Cleveland, Dayton 
Detroit, Fort Wayne 
Fort Worth, Hawthorne 
Houston, Kansas City 
Milwaukee, New York 
Orlando, Phiiadeiphia 
Pittsburgh, San Diego 
San Francisco, Seattle 
Toronto, Tulsa 








PROFESSIONAL PLACEMENT 


NEEDED: more Electronics Engineers 


qualified to work on 


advanced missile detection systems 


Complexity of, for example, the BMEWS 
project, indicates the need for 
experience, competence...highlights the 
kind of opportunities open with 
General Electric's 

Missile Detection Systems Section. 


FUTURE DEFENSE, SPACE PROBLEMS 


Future-generation space vehicles will necessitate even 
more sophisticated detection systems. The creation of 
such systems is the job of the Advanced Radar Sys- 
tems Development Engineer. Qualifications are high 
... but the rewards are in keeping—the opportunities 
for advancement excellent. 


Within the next ten years the need for qualified 
engineers and scientists will quadruple in the field 
of missile, space-probe and satellite detection. This 
prediction is made by General Electric’s Missile 
Detection Systems Section, based on present and 
anticipated space vehicle state-of-the-art. 


And because of this, there is a possibility that a 
technical manpower “vacuum” may develop in 
what many consider to be one of the most vital, 
fast-growing technologies of the space age. What’s 
needed are more engineers who can meet the strict 
requirements. For example .. . 


It takes a unique kind of engineer to work in the 
field of detection. An Advanced Systems Engineer 
must be extremely competent technically. Yet, he 
must also be something of a ‘“dreamer’’—able to 
anticipate and define future problems as well as 
conceive practical systems solutions. To do this, he 
must keep abreast of virtually every significant 
advancement, not only in his own, but in other 
fields. 


The same holds true for Equipment Specialists 
who must meet exacting detection-system speci- 
fications. Yet, there are relatively few related fields 
where this kind of specialized experience can be 
obtained. 


BMEWS is a good example of the magnitude of 
system and equipment requirements. Its 66,000 
square-foot antenna reflectors had to be engineered 
to hold a % of an inch tolerance over a 150° tem- 


PROVIDING 15-MINUTE WARNING 


BMEWS’ massive radar reflectors are indicative of 
the system’s complexity. According to MDSS four 
electronics engineers will be needed within the next 
decade for every one now working on such systems. 





REPORTS FOR ELECTRONICS 


perature range . . . with a 2-inch tolerance in winds 
up to 185 mph. Its radar detection sub-system, 
designed and developed by G.E.’s Missile Detec- 
tion Systems Section, transmits multi-million watt 
pulses . . . to receive milli-micro-microwatt echoes. 
And this is just one part of a complex system to 
detect missiles, calculate trajectory, impact area, 
impact time, and point of launch. 

It’s indicative of why the Missile Detection Sys- 
tems Section can offer growth opportunities in a 
technology that has some of today’s most unique 
engineering and scientific challenges. 


IMMEDIATE OPENINGS FOR SYSTEMS EXPERIENCED 
ENGINEERS AND SCIENTISTS 

General Electric’s Missile Detection Systems Sec- 
tion has openings right now for qualified scientists 
and engineers anxious to broaden their experience 
and continue their professional careers in this ex- 
citing new technology. Although requirements are 
necessarily high, the opportunities for rewards and 
advancement are unusual. 


DEFINING FUTURE SPACE PROBLEMS... 

. is the job of the Advanced Radar Systems De- 
velopment Engineer. There is an immediate need for 
competent men to conceive detection systems that 
will outpace the most advanced state-of-the-art in 
missiles, space-probes and satellites. 

Advancement is in keeping with the highly de- 
manding nature of this position. Your responsi- 
bilities will include determining br-ad parameters 
for—and establishing feasibility of—advanced de- 
tection systems. Basic requirements include a 
BSEE, an advanced degree, and five to ten years’ 
experience in systems design and analysis. 


PROVIDING HARDWARE SOLUTIONS... 

. . . for future detection systems is the job of the 
Systems Analysis Engineer. A high degree of tech- 
nical competence and the ability to manage are 
prerequisites. In this position you will specialize in 
evaluating missile defense systems and coordinating 
the tools and talents of the organization in order to 


ENGINEERS 


obtain optimum configurations based on utility, 
performance, cost and delivery. 

Basic requirements include a BSEE degree, 
Physics, or Math. You should be familiar with 
mathematical probability, systems simulation, op- 
erational analysis, and generalized harmonic 
analysis. 

PROGRAMMING CO! KX DATA... 

. . is the challenging job of the Senior Programmer 
in Computer Operations. This job requires an 
ability to interpret problems related to analysis of 
missile detection systems. As group leader, you will 
be responsible for computer programming and 
other detailed investigations. 

Basic requirements include a BSEE or Math 
degree, with three to five years of experience on 
large scale scientific computers. 

INSTALLATION, CHEC . AND INTEGRATION . 

must be successfully accomplished by the 
Systems Engineer working at the installation site. 
As such, you will be responsible for actual system 
installation, checkout, and integration with all 
other systems or subsystems. Your job will include 
initial operation of the system and training of op- 
erating personnel. Rewards are in keeping with the 
highly demanding nature of this position. 

Basic requirements include a BSEE degree with 
five years’ experience in radar, high power trans- 
mitters and/or microwave systems. 177-44 


FOR MORE INFORMATION: 

or for a copy of this new brochure 
which describes the challenging and 
rewarding opportunities open to you 
in General Electric's Missile Detection 
Systems Section, write today to: 

Mr. Dana S. Brown 

Missile Detection Systems Section T-10 
General Electric Company 

Court Street, Syracuse, N. Y. 


GENERAL @@ ELECTRIC 
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Miter MINI ATURIZATION 


The startling miniaturization being achieved in electronic circuits 
has, until recently, posed problems in interconnections. Lending 
themselves toward the solutions are AMPHENOL’s new and 
available “‘Micro” family of connectors. 


Micro-miniature flat forms, flexible printed wiring, modules, and 
other devices all can be reliably interconnected with AMPHENOL 
Micro Edge, Micro Min or Micro Mod connectors. 


Connector contact centers are .075” or .050— and 
smaller centers are being developed. 


Write for complete literature 


AMPHENOL CONNECTOR DIVISION 


1830 S. 54TH AVE. « CHICAGO 50, ILLINOIS 
Amphenol-Borg Electronics Corporation 





BUSINESS FLYING 
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CLEAN LINES of the On Mark conversion of 


the Douglas B-26 are shown here. Nose 


section 


weather radar antennas. Wing tip tanks, plus 100-gal. outer wing panel tanks, provide for 2,500-mi. rang 


Pressurized B-26 Cruises at 365 mph. 


By William S. Reed 


Van Nuys, Calif.—On Mark Engi- 
neering Co.’s newest B-26 conversion, 
the pressurized Marksman, reflects the 
engineering and remanufacturing work 
put into it by cruising at speeds com- 
parable to late model turboprop execu- 
tive transports costing three times as 
much. 

A follow-on model of previous ver- 
sions, of which On Mark has turned 
out more than 40, the Marksman will 
cruise at 365 mph. at 20,000 ft. and 
maintain a comfortable cabin environ- 
ment for five to seven passengers. Range 
of 2,500 mi. and short field perform- 
ance are cther features On Mark feels 
enhance the aircraft's value. 

During a recent flight in the Marks- 
man demonstrator, this AVIATION 
Week pilot observed that the engineer- 
ing changes On Mark has made in the 
conversion process vield a fast, com- 
fortable executive transport which re- 
tains the inherently good flying quali- 
ties for which the B-26 is_ noted. 
Performance exceeds that of the origi- 
nal Douglas aircraft bv a considerable 
margin, especially the models equipped 
with Pratt & Whitney R2800 CB- 

7 engines of 2,500 hp. The R2800 

79 engines developing 2,000 hp., 
used originally in the B-26, are retained 
in lower-priced conversions. Stability 
and control remain good about all three 
ixes with control forces light vet posi- 
tive. The aircraft little to be 
desired in the handling qualities for 
which the B-26 is noted 

One major change is necessitated in 
the Marksman control svstem as a re 
sult of the 25‘ in available 
horsepower developed by the CB-16/17 
engines. In for the aircraft to 


leaves 


Increase 
order 
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conform to minimum control speed re- 
quirement (V,,.) during engine out 
operation, increased rudder area and a 
geared servo tab are _ incorporated 
This offsets the increased yawing mo 
ment due to greater power when ap- 
proaching V,... On Mark had the new 
rudder designed and built before the 
Vime test was conducted so that when 
initial flight analysis revealed that 
added area was needed, the new rud 
der was ready for installation. Elevator 
and aileron forces and displacement 
have not been changed even though a 
power increase usually is destabilizing 

Considerable effort has been put into 


INSTRUMENT panel of the On Mark Ma 
weather radar scope. Dials to left of copilot 
conditioning system. Lever-operated prop 


Douglas DC-7 windshield of bird-resistant, | 


’s wheel are f 
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is of non-reflective plastic to house 


ckpit while removing 
nt from the aircraft. 
itral pedestal has been 
nitting easier ingress and 


display of the demon- 
to standard grouping 
ize practice and can 
ny pattern specified by 
Engine and _ propeller 
imilar to the Convair 
feather and electrically- 
»itch scontrols. 
minated the cable oper- 
ernor controls on the 


monstrator but will revert 


tksman is well laid out. Center space is for 


pitch cont 
1eated glass 


r the cabin supercharger and air 
vill replace toggle switches. 


s the B-26 windscreen. 





DR. IVAN A. GETTING 


functions 


of 


ALLEN F. DONOVAN 


JACK H. IRVING 


EDWARD J. BARLOW 


ea OSPACE 


CORPORATION 


present genuine challenge to scientists 


“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation’ 

Ivan A. GETTING 

PRESIDENT 

AEROSPACE CORPORATION 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/ industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


A new and vital force 


and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen F Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin. 


Aerospace Corporation is currently 
seeking scientists and engineers capa- 
ble of meeting genuine challenge and 
with proven ability in the fields of: 

« Space booster project engineering 

* Spacecraft design and analysis 

« Aerothermodynamics 

* Solid rocket research 

* Nuclear rocket propulsion’ 

« lon and plasma propulsion 

* Chemical propulsion 

+ Large scale weapons operations 

research 

* Weapon system reliability planning 

* Vehicle control systems 
Those qualified and experienced in 


these and related fields are urged to 
direct their resumes to: 


Mr. James M. Benning, Room 101, 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 
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INTERIORS of all Marksman aircraft are custom-finished to the buyer’s specification. This 
five-passenger cabin includes a couch, two chairs, folding desk, air-to-ground telephone, 
repeater radar scope and instruments. Extra seats can be installed on rails in front of couch. has openings for 


SPECIALISTS 
IN 


~ontrols 

Guidance 
Communications 
Electronic Warfare 
Electrical Power 


Opportunities exist for 
competent senior level 
professional _ electrical/ 
electronic engineers to 
i n a growing group 
of technical specialists in 
Advanced Space Systems 
Design 
organization is re- 
sible for carrying out 
posal studies on ad- 
ed programs only. 


rom accredited uni- 
ty mandatory, MS 
ferred. Five to ten 
to these in subsequent aircraft because fixture on the pilot’s control wheel, is years experience mostly 
synchronization is rather difficult offered as an option. ) missile and space pro- 
Dual controls are standard in all On l'akeoff in the Marksman demo grams required. 
Mark conversions and operation of the  strator at 30,500-Ib. gr 
aircraft from either seat is possible un iltimeter 30.28 in., ele 
der all flight conditions. Cockpit visi ind the ambient air temperatu 
bilitv is as good.or better than that of | 20C, was accomplished in about 


mmediately giving 
plete information on 
ation, professional 
ence, publication 
and salary de- 


+ 


twin- and four-engine transports al ft. using full power and anti-detonati a 
though not as good as in the military injection (ADI). Climb, 
B-26 because the transparent clamshell — passed through 3,000 ft. m 


hatches have been removed during indicated 1,200 fpm. with p wel : DAVID POTTER 


fuselage remanufacture and pressuriza ting at 2,400 rpm., manifold , 
tion it 44 in. He : rsner ndicating : Manager—Executive and 


entific Placement 
Mail +C-135 

Martin Company 
P.O. Box 1176 

Denver 1, Colorado 


1 te 


Taxiing the Marksman is accom mph 
plished in the same manner as conven Supercharging 
tional B-26s. Visibility is good and blower ‘just under 
eround handling easily accomplished and the rate 
with differential braking and throttl 15,000 ft., indicating 2 
action. Nose wheel steering, either was 1,200 fpm. Cruising altitude o Your inquiry will receive 
rudder pedal-operated or by a separate 20,500 ft. was reached appro hy a reply within ten days. 
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BASIC TEST FOR MEDIA SELECTION; 


Ask anyone, 
anyone 
you re trying 
to sell in the 
aerospace market, 
what publication 
he reads and 
respects most. 


A powerful editorial force ts a powerful selling forc 


Aviation Week 


ad Space Technology 





ABC PAID CIRCULATION 75,668 : @ 


EST WAY TO 
EAL HOLES! 
pati 


Simply place plug in reamed hole. 
Bid i-mlame-|°l-s-1e Ml oliamelaldim-jalel— are 
id 10l-1a be @lelalage)|(-leN => 4el-lal-lle)amer-|eb-1-— 
Tahaeommor-h-i4lar=e 


; 
z 


qpeesjes/ 


grooves to “bite” 
assures a bone dry seal that with- 
3 to] alel-m o)g-1-t-10/a-1-m 0] om dom 10m 0100 ee 
Now widely used on aircraft and 
'aalt-3-111-t- ae | ale mn ae) amo) 0 laa) ln -1-1 a'4e) 
Valves, regulators, etc. 


*Pat. #2,821,323 


WRITE TODAY 
FOR 
COMPLETE 
ENGINEERING 


OLD SAYBROOK. CONN 


ALL Digits Can Be Read from Any Angle 


OBR NG wiry) 


featuring 


ONE-PLANE 
PRESENTATION 


Over 1000 
D firms throughout 
the world in just a 
few years prove $ 
unprecedented 
acceptance of 
IEE digital 


Series 
readouts. 


10000 


The IEE digital readout puts the digit right up QUANTITY PRICES 

front, visible from any angle. Vision is unimpaired ON REQUEST 

by stacked characters and sharp, clear-white digits WRITE TODAY 

provide high-contrast, error-proof reading. Use of 

words, color, and multiple projections offer utmost FOR COMPLETE 
SPECIFICATIONS. 


versatility. 
Cle) InpusTRIAL Evcectrronic Enaoineers, Inc. 


Binary-ToDecimal 
Decoders Available. 


Representatives 
sand Manuf: ers yf Fully A ic Systems and Digital Readouts 


5528 Vineland Avenue, North Hollywood, California 





in 
Principal Cities 
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16 min. after takeoff and the aircraft 
allowed to accelerate to best speed be- 
fore power was reduced from climb to 
cruise. 

Full manifold pressure, as specified 
in the P&W handbook, could not be 
reached on this flight because the at- 
mosphere was considerably above stand- 
ard. Free air temperature was 10C 
rather than the —28C expected on a 
standard day. The Marksman reached 
a stabilized IAS of 255 mph. which 
yielded approximately 350 mph. true 
airspeed. Had the temperature been 
nearer to standard, the aircraft would 
have reached or exceeded the 365 mph. 
TAS which On Mark chief pilot J. H. 
Siberell predicted. Fuel flow at cruise 
indicated between 95 and 100 gph. in 
auto lean. Cabin altitude held at a 
constant 8,000 ft. and cabin tempera- 
ture was varied from time to time to 
establish that any desired temperature 
could be selected and automatically 
maintained. 

During descent, cabin rate of change 
was maintained automatically at a pre- 
set 400 fpm. despite variation in the 
aircraft rate of descent from 1,500 fpm. 
to 2,000 fpm 

Landing is accomplished in the man- 
ner of standard B-26 aircraft. The pat- 
tern is flown with 20 deg. of flaps down, 
gear extended and airspeed at about 140 
IAS. Control is positive and comfort- 
able at this airspeed. Full flaps are 
lowered on the final approach and the 
airspeed held between 120 and 130 
depending on gross weight. Although 
a moderate amount of reverse thrust 
was applied on landing, no attempt 
was made to determine minimum dis 
tance to stop. On Mark specifies a 
1,700-ft. ground roll to full stop at 
30,000 Ib. gross weight and with op 
tional anti-skid brakes, the aircraft can 
be stopped in 1,290 ft. This can be 
cut to less than 1,000 ft. with the addi- 
tional use of reverse thrust. 

On Mark conversions are licensed 
under a Supplemental Type Certificate 
(STC) issued in accordance with Part 
9 of the Civil Air Regulations. Licens- 
ing is dependent upon the licensee 
demonstrating to the Federal Aviation 
\gencv that rework on the airframe 
has not resulted in anv decay of per- 
formance or stability and control 

Since the Marksman and earlier ver- 
sions are STC Category aircraft, On 
Mark cannot guarantee or advertise 
performance except that which is listed 
in the military handbook for the air- 
craft, ‘Technical Order AN 01-40AJ-1, 
dated 29 March 1951. Removal of gun 
turrets, armor plate, bombing equip- 
ment, bomb-bav doors and actuators 
and other combat equipment has con- 
siderably cleaned up the aircraft aero- 
dynamically and greatly reduced the 
emptv weight even with plush interiors. 
Therefore, the Marksman enjoys the 
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EXTENT to which the Douglas B-26 fuselage is dismantled is shown by this photo of one 
body from which unusable portions have been removed. Complete cockpit and windshield 
will be added, a new nose built on, fuselage aft of the wing will be recontoured and entrance 
door installed. Rear wing spar is removed and replaced by a steel circumferential bulkhead. 


same maximum allowable gross weight 
as the B-26,—35,000 Ib 
than is needed for even maximum range 
operation. 

Performance also exceeds that of the 
military B-26 by a wide: margin because 
of aerodynamic cleanliness, reduced 
weight and in the case of the Specifica- 
tion C aircraft with R2800 CB i6/17 
engines, a 25% increase in horsepower. 

First pressurized Marksman On Mark 
has sold will be delivered in February 
and now is in the process of custom 
interior installation. Amount of elec 
tronic gear, interior arrangement, paint 
scheme and even the extent of the con 
version, is left to the customer and is 
performed by the company for a fixed 
price established before conversion 
starts. 

Standard conversion under Specifica 
tion A, priced at $257,000, includes a 
completely remanufactured, pressurized, 


much more 


air-conditioned fuselage (On Mark esti 
mates that the fuselage is 85% new), 
new nose section with bird resistant, 
heated windshield and enclosed canopy, 
Pratt & Whitney R2800-75/79 engines 
with less than 350-hr. dual 
new instrument panel, oxvgen system, 
prop and carburetor anti-icing, fire de- 
tection and extinguishing system, cabin 
heaters, electrical system plus interior 
and exterior finishing 

Specification B includes all the above 
in addition to zero-time engines, new 
high-activity propellers, 165-gal 
tip tanks plus DC-6 type wheels and 
brakes with chrome-plated landing gear 
Price is $314,475 

Specification C_ features 
R2800 CB-16/17 engines, reversing 
props, and two 100-gal. Pliocell tanks 
in the outer wing panels. Price is 
$361,492. 

Quoted costs do not 


yntrols, 


wing 


zero-time 


include radio, 


OVERHEAD PANEL contains an emergency escape hatch because clamshell hatches are 


removed and the cockpit enclosure skinned over. 
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electronics or individual customer op- 
tions. 

Standard fuel capacity of the Speci- 
fication A aircraft is 800 gal., offering 
a range of 1,200 stat. mi. Fuel capacity 
increases to 1,130 gal., range to 1,800 
mi. with tip tanks in Specification B 
aircraft and the addition of 100-gal. 
outer wing tanks increases capacity to 
1,330 gal., range up to 2,500 mi. in 
the C aircraft. 


Space Provided 


On Mark provides room in the cabin 
of the aircraft by removing the rear 
wing spar and substituting a circum- 
ferential ring bulkhead to which the 
wings are mounted in the same place 
as with the carry-through spar. For- 
ward spar is not changed because of the 
magnitude of re-engineering required 
and crew members therefore are left 
with the inconvenience of mounting 
the flight deck through a crawlway 
along the right side of the cabin be- 

neath the spar. 

Swathmaster Adapted for Grumman Ag-Cat On Mark engineering is licensed by 
Transland Aircraft has adapted its Swathmaster chemical dispenser for installation on the Douglas Aircraft Co. for the manufac- 
Grumman Ag-Cat, following a series of flight and operational tests by Jim French, operator ture and sale of parts for B-26 aircraft 
of Farmers Crop Dusters, Bakersfield, Calif., using both Continental 220-hp. and 450-hp. and has obtained all necessary tooling 
powerplants in the airplane. Light-powered Ag-Cat can handle 1,600-Ib. payloads and for providing spares. On Mark also 
450-hp. plane can haul 2,100 Ib. Swathmaster weighs 87 Ib., about 30 Ib. lighter than has purchased several surplus B-26s 
original model. New unit was developed for Transland by its inventor, Joe Sellers. It has which are stored on their premises 
been used in some applications by Piper PA-18A and Pawnee operators. awaiting conversion as orders are placed. 


@_ Aerodynamicist 











These positions offer both challenge and 
reward to men interested in analytical and 
experimental research studies on helicopters 
and other V/STOL aircraft. Work will be 
extremely varied and will include prelim- 
inary evaluations of novel configurations, 
as well as long-range research studies on 
the mechanics of flight at low speeds. 










Corporate-sponsored and with strong man- 
agement backing, this program offers both 
personal security and advancement oppor- 
tunities to outstanding men with M.S. 
degrees. Facilities include a complex of 
modern wind tunnels, a variety of rotor and 
propeller test equipment, and the nation’s 
largest industrial computational laboratory. 
Publication of papers is encouraged. 














a@_ Engineer with interest 
in dynamics, vibra- 
tions and aeroelasticity 












Since expansion in this program requires 
that we fill these positions immediately, 
write today to Mr. W. D. Walsh, 
Personnel Dept.: 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 


# Performance Engineer 
for evaluation of 
V/STOL systems 
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WHO'S WHERE 


(Continued from page 19) 





Honors and Elections 


Lt. Col. Thomas H. Miller, USMC, and 
Cdr. John F. Davis, USN, who set two 
closed course records in September on indi 
vidual McDonnell F4H-1 flights, have re 
ceived the General Electric ‘Trophy 

Roger L, Easton and Martin J. Votaw 
of the U.S. Naval Research Laboratory have 
received the 1960 Institute of Radio Engi 
neers Professional Group on Reliability & 
Quality Control Award in recognition of 
their “outstanding work in the design and 
development of the radio transmitter in the 
Earth Satellite, Vanguard I 

Phillip L. Gundy, senior vicc preside nt of 
\mpex Corp., has been elected president 
of the Western Electronic Manufacturet 
Assn. Elected vice presidents: Arthur N. 
Curtiss, general manager of the RCA West 
Coast Missile and Surface Radar Division; 
Kenneth C. Stone, president of Kinetics 
Corp.; William C. Webber, vice president 
of ‘Tektronix, Inc. 


Changes 

Warren W. White, assistant director of 
engineering, Robertshaw-Fulton’s Aeronau 
tical and Instrument Division, Anaheim 

Eugene N. Torgow, chief engineer, Dorne 
and Margolin, Inc., Westbury, N. 

James R. Greenwood, manager-press rela 
tions, and R. James Yarnell, manager-adver 
tising, Beech Aircraft Corp., Wichita, Kan 

Dr. Harold V. Hance, associate director 
and a senior scientist, Systems Research 
Center, Lockheed Electronics Co., Bed 
minster, N. J 

Charles J. White, ground power sales ¢ 
ordinator of the newly established Ground 
Support Organization, General Electric Co.'s 
Aviation and Defense Equipment Sales Op 
eration, Washington, and James W. Scan- 
lan, ground power application engineering 
manager, GE’s Aviation Electrical Systems 
Engineering Sub-Section, Waynesboro, Va 

John H. Boyle, general manager, Collins 
Radio Co.’s new Communication and Data 
Processing Division, Dallas, ‘Tex Also 
Richard F. Haglund, general manager of 
Collins’ new Service Division, Cedar Rapids 
Iowa, and Robert C. Terbeck, director of 
field services 

Dr. George Wertwijn, director of engi 
neering, Evanston (Ill.) plant of Hoffman 
Electronics Corp.’s Semiconductor Division 

Charles K. ‘Titus, manager, Scientifi 
Analysis and Programing Department, Col 
lins Radio Co., Cedar Rapids, Iowa 

Capt. William E. Kenna (USN, ret.), as 
sistant quality control manager, Sikorsky 
Aircraft Division of United Aircraft Corp., 
Stratford, Conn 

Arthur R. J. Johnson, customer serv 
manager, Svstems Division of Beckman In 
struments, Inc., Anaheim, Calif 

Jack Gillette, associate director of en 
gineering, Standard Rectifier Corp., Santa 
Ana, Calif 

T. Bruce Cooper, manager-southeast 
military area for Beech Aircraft Corp., with 
headquarters in Huntsville, Ala 

Robert V. Esposito, corporate planner 
Lockheed Electronics Co., Plainfield, N. J 
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DYNAMICS 


SUPERVISORS + SPECIALISTS 


The Dynamics Section of 1 Columbus Division of 
NAA currently has both Su sory and high level 
Technical Specialist openi! ts Dynamics Devel- 
opment Group. 
This group is responsible ethods development 
and support of all advanced eering programs in 
the fields of aeroelasticity (static and dynamic), 
deflection analyses, dynamic and static loads includ- 
ing establishment of load s tra criteria, environ- 
mental vibration, and acou This group is also 
responsible for obtaining a onducting sponsored 
research from many govel ent agencies in these 
technical fields. High level 1 cal and supervisory 
personnel are required wit! terests in all of the 
above fields, but particularly th training and expe- 
rience in the following spec es 

Unsteady Aerodynamics 

Acoustic and Vibration Environmental Predictions 

Sonic Fatigue Research 

Aeroelasticity 
You will be supported in your theoretical research by 
a well-staffed and equipped namics and Acoustics 
Laboratory covering an area ipproximately 10,000 
square feet and under direct Dynamics Section man- 
agement. Consultation is a ible in many of these 
fields from established consultants currently retained 
on an annual basis by the | nics Section. 
To arrange for a personal ¢ ssion of these oppor- 
tunities, please call or wire - 

Mr. V. Beals 

Engineering Chief, Dynamics 

North American Aviation, In« 

Columbus 16, Ohio 

BElmont 1-1851, Extension 1687 


COLUMBUS DIVISION 
NORTH AMERICAN AVIATION 











SEARCHLIGHT SECTION 


SINESS OPPORTUNITIES 


DISPLAYED RATE: 
The advertising rate is $31.00 per inch for all 
advertising appearing on other than a contract 
basis. Cortract rotes on request. 
AN ADVERTISING INCH is measured 7% inch verti- 
cally on one column, 3 columns—30 inches—to a 


EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 
To figure advance | 


$2.70 a line, minimum 3 lines. 
payment count 5 average words as a line. 


PROPOSALS, $1.80 a line an insertion. 

| 
BOX NUMBERS count as one line additional in | 
undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











400 CYCLE 
POWER UNITS 


3742 KVA Marathon 400 cycle Motor 
Generator Set, 3 phase 60 
cycle, 220/440 volt input 

30 KVA General Electric 400 cycle 
Motor Generator Set, 3 
phase, 60 cycle, 220/440 volt 
input 
400 cycle—15 KW @ 28 
volt DC Multiple Motor Gen- 
erator Set, mounted in port- 
able trailer 
28 volt DC Motor Generator 
Sets mounted in portable 
trailers. 


L. J. LAND, INC. 
P. O. Box 756 P. O. Box 689 
Reading, Pa. Weehawken, N. J. 
FRanklin 5-8474 UNion 4-1010 


FOR SALE 


LEASE OR LEASE PURCHASE 


DOUGLAS C-54E 
AIRCRAFT 


Fully equipped for overwater flight. 
Spare parts available with aircraft. 


Contact: John F. Peterson 


TRANS CARIBBEAN AIRWAYS 
22, New York International Airport 
Jamaica 30, N. Y. 
Olympic 6-8215 


Hanger 











EMPLOYMENT 
OPPORTUNITIES 











ope 
Military 

For nationally known engineering and manufactur- 
ing organization, a leader in the field of cryogenics, 
supplying process equipment and products to mis- 
sile and propulsion industries 

Will assume full responsibility for sales and mar- 
keting planning activities in the military area in- 
volving government and prime contractors. 
Engineering degree and sales management experi- 
ence in marketing to the Government are essential. 
Please write in confidence to 


P-6024, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 








PILOTS 
SCHEDULED AIRLINE 
Receiving Applications from Convair-Martin and 
DC-3 A.T.R. rated Pilots. If interested send 
including all personal, educational, past 


resume 
particulars in first reply 


and present employment, 
te Box 
Week 


P 5981 Aviation 
1 Chicago 11, Il 


520 N lichigan Ave., 























FOR SALE 
LEASE OR LEASE PURCHASE 


Boeing Model 377 


STRATO CRUISER 


14 AIRCRAFT 
FROM 


$75,000” 
Flyaway 
U. S. Certificated 112 seat configuration, full over- 
seas equipped. Long range. 20 NTSO engines 
Large Inventory of Supporting Aircraft and Engine 


Spare Parts. 

WILLIAM STEINER 
Phone: TOpaz 2-9355 or GArfield 6-448! 
13010 Ardis Ave. Downey, California 








CONVAIRS 
Airline and Executive 
Several of Both Available 
Convair Trade-In 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Trades Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance or Lease 
Also Grumman Twin Beech and Lockheeds in Stock 
Contact: 


Frederick B. Ayer & Associates, Inc. 
250 Pork Avenue, New York 17, New York 








Autopilot 
down to 
Aero-Com- 


Excellent Corporate Lodestar 
latest modifications. Will trade 
well equipped late model 


mander or Twin Bonanza. 


LINDEN FLIGHT SERVICE INC 
Linden Airport, Linden, New Jersey 
Hunter 6-8800 Digby 9-3140 (NYC) 








ee BOX NO. 
wified Adv. Dit 
Send to office nearest 08. 
NEW YORK 36: P. O. 
CHICAGO 11 520 \ 

SAN FRANCISCO 11: 255 Cal 


REPLI 8S TO: Box No 
of thi 


publication 


Box 12 
Michigan Ave 
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FOR SALE 


Cabin Pressure Regulators at $25 each just 
like new. Benjamin Sales C 3235 Fenkell, 
Detroit 38, Michigan. 


DC-3 Cowling for PW 1830-94. Tired but 
serviceable. $375 for both sides, FOB | 
Toledo, Ohio. Phone UN 5-3311, or write 
J. Marinelli, Willys Motors Hangar, 
Express Airport, Swanton, Ohio. 


11 Pass. Dove model SA. on feeder system, 


for sale or lease, Geo. Mustin, 1030 Irving 


St.. S. F., Calif. 





Somebody— 


Somewhere, 


equipment! 
and 


needs your idle 


Reach that buyer quickly 


economically thru the 


“SEARCHLIGHT 
SECTION” 


The meeting place of Used 
Equipment Buyers and Sellers 





Toledo j 


+ a age ar ATR, FLT. 
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POSITION VACANT 


Challenging positions are open for engineers 
with experience in Helicopter performance, 
dynamic and structural analyses. Contact 
Alb C. Ballauer, R. Enstrom Corp., Me- 
nominee, Michigan. 


POSITIONS WANTED 


Airline Capt. desires employment in Africa 
rated ATR DC 6/7 DC3, Convairs 12,000 
hours 1,000 hours jet, passport. 
PW-5948, Aviation Week. 


current 


Mananeer Captain, 
DC- DC-7, DC-4, DC- Multi Eng Sea, 
seesisd airline and oarhernian captain. 17,- 
500:00 certified and accident free. Highly ex- 
perienced on international and domestic 
Valid first class FAA physical, 
Passport, Resume on_ request. 
Aviation Week. 
Uphappy Genet 
area 
Sub- 


routes. 
and U.S. 
Reply PW-6011 1 
Can You Afford An 
Want customer relations——Wash. D.C 
with opportunity to move up. 
stantial managerial and liaison back- 
ground in programming, sales, experimental, 
manufacturing, field support, trouble shoot- 
ing. Quick to comprehend; Graduate engi- 
neer; $14,400 min. secondary to opportunity. 
PW-5999, Aviation Week 

Navy photo pilot, 3500 hours, 2300 jet 
accdt free com. license, presently based 
on Guam. Four yrs. college, major architec- 
ture Particularly desire employment 

any capacity ‘iated with avi: 
pilot, in the Pacific or 
request. PW-5 


good 


assoc 
especially as 
East area. Resume on 
\viation Week. 





WHERE 
TO BUY 











FASTENERS FOR AIRCRAFT AND MISSILES 
Immediate Delt: very—AN— —6 Digit 
CERTIFIED TO GOVERNMENT spaciFicaTions 
Bolts—Nuts—Rivets—Screws—Studs—internal and 
External Wrenching Bolts—Dowel and Lock Pins 


Mercury air parts co., > 
9310 West Jefferson Bivd., Culver Cit 
wslonhansDadioe o- $923—Teletype—CV VR on cr si38 
TOUGH SPECIALS 10 DAY DELIVERY 
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TECHNOLOGY 
DEPARTMENT 


has openings for 


STRESS ANALYSTS 
WEIGHTS ENGINEERS 
STRUCTURAL DYNAMICISTS 
HUMAN FACTORS 
PSYCHOLOGISTS 
MATERIAL ENGINEERS 
STRUCTURAL RELIABILITY 


Opportunities exist for sen- 
ior level professionals to 
join a growing group of 
professionals in Advanced 
SPACE SYSTEMS DESIGN, 
responsible for analytical 
necessary to pro- 
posal studies on advanced 
programs. 


work 


BS from an accredited uni- 
versity is required, MS pre- 
ferred. PHD required of 
psychologists. Five to ten 
years experience in mis- 
sile and space programs. 
Write immediately giving 
complete information on 
education, professional ex- 
perience,publication record 
and salary desired to: 


DAVID POTTER 
Manager—Executive 
and Scientific 
Placement 
Mail #C-135 
The Martin Company 
P.O. Box 1176 
Denver 1, Colorado 


Your inquiry will receive 
a reply within ten days. 
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Avionics Coverage 


I believe credit should be paid where it 
is due and your magazine deserves com- 
mendation for its prompt, accurate, reliable 
and vivid reporting on matters concerning 
aviation and its technical aspects. As an 
electronics engineer, I have been following 
technical magazines by the dozens for just 
as many years and I am happy to say that 
if I read Aviation Week and one other 
magazine I am as well or better informed 
than by reading the many other magazines 
which apparently get much of their infor 
mation second hand. I am particularly im- 
pressed with the quality of your reporting 
in my special field—electronics. I wish vou 
lots of luck in continuing your fine editorial 
policies. Rupy C. Sriere! 

New York, N. Y. 


Airship Advocate 


Your editorial (AW Dec. 19, p. 21) urg- 
ing mobile airborne missile platforms raises 
once again that perennial question concern 
ing the role that modernized structural or 
Zeppelin type airships might play in today’s 
military scheme of things 

Dirigibles are—to say the least—contro 
versial subjects. Yet a helium-inflated super- 
Hindenburg type would possess these un- 
mistakable advantages: (1) a _ peculiar 
suitability, due to low power and shielding 
requirements, to nuclear propulsion; (2) 
a useful military, that is, missile payload of 
at least 50 tons; aud (3) an on-station un- 
refueled endurance of about cne week with 
conventional fuels and two months (crew 
endurance permitting) if nuclear powered 

As a “loitering aircraft,” such vehicles 
could patrol and operate in ice-covered and 
land-locked areas currently “‘out of bounds” 
to Polaris submarines. Dr. Hugo Eckener, 
the most successful of all airship operators, 
predicted in the late 1940's that one of the 
most attractive regions for Zeppelin airship 
operations would prove to be the Arcti 
In his opinion—second to none in the 
lighter-than-air field—there would be little 
hazard from icing and weather 

Admittedly the large slow-moving dirigi 
ble is vulnerable. But in these davs of 
nuclear warheads, vulnerability is universal. 
The airship is no more vulnerable than a 
carrier and not too much more than an ait 
plane. To be vulnerable, however, it has to 
ALBM-carrying airship 


hugging the 


be found and an 
hovering near icebergs or 
surface of the polar pack might be much 
more elusive to radar, IR, and visual detec- 
tion than commonly supposed 
I do not propose that this country im 

mediately begin a program of airship con 
struction. But I do think that the dirgible’s 
potential as a complement or back-up to 
our missile capability, fixed, mobile, 
or underwater, should be adequately investi- 
gated while Zeppelin airship personnel with 
sufficient experience—the key to lighter- 
than-air success—still remain 

J. Gornon Varru 

Reflectione Electronics, Inc. 

Washington, D. C. 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


o 

Mercury Viewports 

May I expand on your reports in the 
Dec. 26 (p. 16) and Jan. 2 (p. 21) issues 
about the viewports on the Mercury 
spacecraft that was flown Dec. 19? The 
damage and said the 
three avers of 


mentioned 
consisted of 


reports 
windows 
glass 

Each viewport on this capsule 
sisted of five panels. They are not lamin- 
ated. The outer three panels, made of 
96% silica glass (Vvycor), served as_ heat 
shields. The inner two panels, made of 
strengthened aluminosilicate glass, were 
designed to meet a double fail-safe re- 
quirement to protect the integrity of the 
Since the outer panels were 
designed to launch forces and re 
entry temperature only, we were not con- 
cerned that one, two or all three of these 
outer panels might break from the im 
pact of landing. In fact, the frame was 
this possibility. Since onl 
the outer-most panel on one viewport 
broke Dec. 19, we are satisfied that the 
viewpoints functioned exactly as designed. 

I might mention that a later viewport 
design, trapezoidal in shape rather than 
four panels——two 


con- 


enclosure 
survive 


designed for 


circular, consists of 
heat-shielding Vycor panels and two 
strengthened aluminosilicate panels. Pur- 
of this design is to provide more 
viewing area. Some Mercury spacecraft 
already are equipped with the new view- 


ports. 


pose 


\. PF. SHOEMAKER 

Product Development Coordinator 
\ircraft & Missiles Group 

New Products Division 

Corning Glass Works 

Corning, N. Y. 


JATO in Emergency 


, 
CcTash Of 


f 


tragic 
downtown 
to the fol 


Ihe circumstances of the 
1 twin-engined transport in 
Munich, Germany, have led me 
lowing question: 

Why don’t all civilian and military trans- 
port aircraft carry JATO (auxiliary “canned” 
jet power) to be used in emergencies, such 
as a partial power failure immediately after 
takeoff? 

The ill-fated plane out of Munich had 
trouble immediately after 
takeoff. Perhaps a few seconds of extra 
thrust given by JATO equipment could 
have helped return the aircraft to the two 
mile-distant airport or enabled it to reach 
the empty field of the Munich fair grounds. 

C. L. MARSHALI 

Havnes Stellite Co. 

Division of Union Carbide Corp. 
New York, N. Y. 


engine almost 


Education Funds 


Concerning Dr. Killian’s views on space 
programs (AW Dec. 19, p. 29), it is 
pertinent to remember we have spent ap- 
proximately 400 billion dollars on defense 
with much interservice attempted duplica- 
tion such as the P6M failure to compete 
with the B-52 We have spent a few 
billions on space. Decisions on how much 
we spend on these categories are dependent 
on how much the Russians spend on like 
categories 

The sooner we start matching the Rus- 
sian’s efforts in education the better off we 
will be 

Ihe sensible thing to do, of course, is for 
Russia and the United States to cut their 
defense spending to sav 10 billion dollars 
each and limit their space effort to a like 
amount. This would leave a nice round sum 
of 20 billion per year for education. 

C. W. Crass 
Washington, D. C. 


Collision Chances 
The fF 


vour Dec 


86L-Bonanza collision analysis in 
19 issue (p. 95) was presented 
It is just another illustration of 
“seeing and being 


verv well 
the impossibility of 
seen.” 

For many vears I 
opinion that the only 
few air collisions is due to simple per- 
centages of few airplanes being in the 
same airspace at the same time. When you 
have different speeds, 360 deg. of converg- 
ing courses plus climb, descent and course 
changes, there are many more chances of 
collision than chances of avoiding collisions. 
The F-8S6 had possibly 10 sec. to observe 
the Bonanza, but if he was in a 
during those last seconds there would have 
been no margin for avoidance. 

Some igo while Chief Justice 
Warren was California, his 
I'win Beech was collision 
Santa Monica 
no injuries, luckily 


have been of the 
reason there are so 


descent 


vears 
Governor of 
involved in a 
In this case there 

Of four people in the 
two airplanes, only Mrs. Warren, a_ pas- 
was aware that possibly a collision 
Governor Warren’s ship had 
International 
R course to 


neal were 


senger, 
had occurred 
taken off from Los Angeles 
and was climbing on (VI 
Newhall LF rang The ship, an 
was descending at less than 300 
fpm. to enter the Santa Monica pattern 
Ihe Beech vertical antenna cut two-thirds 
through the Ercoupe’s fuselage, back of the 
seat and ahead of the elevator. Neither 
pilot was even aware of a bump, but Mrs. 
Warren had d the Ercoupe at very 
close range 

Here 
visibility in) no 
FAA should be mac 
the “see and be 
nonsense, that much more control is needed 
altitude changes at anv time until 
anti-collision warning system 


} 
other 


] rr oupe, 


obse Tv¢ 
pilots in good 
maneuvers. The 
understand that 

philosophy _ is 


were two good 
extreme 
le to 


seen 


for any 
a_satistactory 
is perfected. 


W. L. MartTInDaLe 
Beverly Hills, Calif. 
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Tid ole} gal 
laat-Colal-j ile 
laat-Jealela 
...now 

roto] aalaal-laeit-lihg 
available! 


New LFE Bernoulli Disk Data Storage Device weighs 6 pounds* 
... operates on 12 watts... resists SOg shock! 





Originally developed for reliable storage and retrieval TYPICAL SPECIFICATIONS BD-40 SERIES 
of data in outer space, this miniaturized unit introduces = 

4 : ; imensions — Inches 
the BD-40 Series of customized LFE Bernoulli Height 4 


Magnetic Disk Memories . . . the simplest rotating wah Hlechantes 7 
Mounting Flange 7.49% 7.49 





storage devices ever developed. 
: . . Weight Pounds 
These space-and-weight-saving units store data on a ‘Without Electronic Packa 
° ° ° mM . : With Ele nic Packag 
flexible magnetic disk. Their read/write accuracy eS Sane 
under extreme shock and vibration conditions is main- Power Requirements 
. o : Moto 11 4 se 2 
tained by a balance of forces generated by fluid flow r Drive (115v, l 
. 7 he 5 “ Electronics (+5, —5, v D.C.) 3 non-recording 
together with centrifugal and curvature forces in the 
=. Environmental 
disk. Temperature-operatins 0° to 85°C 
. - . = non operating —60° to 125°C 
Compatible with all EDP systems requiring storage diam saa Stnoune 
of information on a magnetic surface, the BD-40 Series Vibration 5 to 27.5 cp: +1.3g 
: aoe : ; 27.5 to 52 cf 0.036 in. 
combines the advantages of minimum size, weight, and <a “i 800 c; ain 


power with ultimate reliability and immunity to ad- — 


Capacity (Nominal) bit 40,000 


Data Storage Tracks 32 
A 


out electronic circuits. For complete information, Adjustable Registers 7 
Clock and Timing Tra 4 


verse operating environments. Available with or with- 











write for Technical Data Brochure. 
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HOW THE WORD GETS AROUND... Probiem: Build a 
4,000-mile military communications network for 15 NATO countries. Bounce microwave messages off the 
troposphere, hurdle mountain ranges, reach over the curvature of the earth to span a continent from the 


Arctic Circle to Turkey. Tall order! But NATO is doing it, with Project Ace High: an international forward- 
scatter communications system 
The first link in Ace High, a four-station sys- —— 
tem called Hot Line, ane installed in Norway \ VARIAN associates 
in 1958. Varian’s VA-800C amplifier klystrons are ; 
the heart of the system. Tube life to date has 
averaged 5,000 hours. What's more, the average 
improves every day: three-quarters of the tubes 
are still operational. In fact, one tube is still VARIAN ASSOCIATES OF CANADA, LTD. 
going strong after 12,000 hours. S-F-D LABORATORIES, INC. 

SEMICON ASSOCIATES, INC. 
Do you require such exemplary tube perform- SEMICON OF CALIFORNIA. INC. 
ance? Technical data? Just write Tube Division. VARIAN A.G. (SWITZERLAND) 


PALO ALTO 22, CALIFORNIA 





BOMAC LABORATORIES, INC. 

















